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OLLOWING the demonstration by Rayer and Lever, almost a hun- 

dred years ago, that women suffering from eclampsia excrete albumin 
in the urine, it was generally believed that the fundamental pathologie 
lesion in this disease was nephritis with uremia. The frequency with 
which nineteenth century pathologists found renal changes present at 
autopsy in women dying from eclampsia accentuated still further the 
role of the kidney in the toxemias of pregnancy. This emphasis on the 
renal factor in the toxemias has persisted to the present. Such names 
as ‘‘the kidney of pregnancy,’’ ‘‘low reserve kidney,’’ and ‘‘chronie 
nephritis in pregnancy’’ head sections of our most recent textbooks 
and leave little doubt that the majority of obstetricians, in thinking 
of the toxemias of late pregnancy, still incriminate the kidney. Conse- 
quently, when the late results of the toxemias came to be studied a few 
years ago and it was found that many preeclamptic and eclamptie moth- 
ers were left with permanent hypertension, it was only natural to 
conclude that these women had suffered some degree of kidney damage 
from the original preeclamptie or eclamptie attack so that a residuum 
of chronic nephritis had resulted. 


*Read, by invitation, at the Annual Meeting of the Brooklyn Gynecological Society, 
February 5, 1937. 


Note: The Editor accepts no responsibility for the views and statements of an- 
thors as published in their ‘‘Original Communications. ’’ 
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For instance, in 1924, Harris studied 24 cases of eclampsia one year after the 
attack and found that three patients, or 12.5 per cent, showed definite evidence of 
** chronic nephritis’’; this ‘*nephritis’’ appeared to be the direct result of the 
eclampsia, since neither the past history nor the physical examination showed any 
other etiologic factor. Harris also studied 55 women who had suffered from pre- 
eclamptic toxemia one year previously and found that the appalling number of 33, 
or 60 per cent, showed signs of ‘‘chronic nephritis.’’ Among this latter group, 
he was able to show that the length of time the toxemic symptoms persisted was 
an important determining factor in the occurrence of ‘‘ permanent renal damage,’’ 
A few years later Gibberd of England brought forth evidence to show that ‘‘chronie 
nephritis may arise de novo as sequela to pregnancy kidney. The frequency with 
which this permanent damage can be demonstrated in previously healthy women 
depends largely upon the delicacy of the tests for estimating renal function. The 
most delicate test is a subsequent pregnancy and where this is available we find 
permanent renal damage in about 57 per cent. If such advanced changes as per- 
sistent albuminuria, cardiac hypertrophy, ete., are taken as evidence of  chronie 
nephritis, we find it in only 14 per cent.’’ In evaluating this report of Gibberd 
it is important to note that although he made the diagnosis of chronic nephritis in 
57 per cent of his cases, only 14 per cent showed albuminuria. In other words, in 
the vast majority of his cases the diagnosis of chronic nephritis was made on hyper- 
tension only. Peckham in a study of 74 eclamptie women has shown that 22 per 
vent had signs of ‘*chronic nephritis’’ several months after delivery, while Greenhill, 
Evans and Strachan, and other authors, have reported similar results in post- 
eclamptic patients. 


If it be true that the toxemias of late pregnancy are frequently fol- 
lowed by a chronic disease entity ordinarily called by obstetricians, 
chronic nephritis, there must be a process active in the acute toxemias 
which is carried over to the chronic stage and which is therefore common 
to both clinical states. To know this common factor with certainty 
would seem extremely important, not only because of the light such 
knowledge would throw on the chronie sequelae of the toxemias but also 
because of its bearing on the nature of the acute toxemias themselves. 
As we have indicated, it has been assumed that this common factor is 
renal, the kidney suffering an acute disease process in preeclampsia and 
eclampsia and then manifesting permanent damage afterward. If this 
assumption is correct it would be only natural to expect these patients 
with permanent kidney injury to manifest regularly the ordinary signs 
of chronic nephritis, such as albuminuria, low renal function, and charac- 
teristic changes at autopsy. Actually what evidence of kidney damage 
do these eases show? What is the basic nature of this disease entity, 
chronic nephritis, as the term is employed by obstetricians? 

The clinical characteristics of the condition are plain enough. Hyper- 
tension is the predominant finding and sometimes the only one. AlL- 
buminuria and abnormalities of the urinary sediment are absent in the 
majority of eases. The renal function is often normal; edema is minimal 
or lacking, and the patient has no complaints other than occasional head- 
aches. But the hypertension persists, usually at a fairly constant level. 
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The only other finding which may be noted with any degree of regularity 
is a narrowing and tortuosity of the retinal vessels, in other words, a 
retinal arteriolosclerosis. In the event another pregnancy supervenes, 
the patient shows an aggravation of her hypertension before the seventh 
month is reached, often during the first half of gestation. The preg- 
naney may proceed to the expected date of confinement, or, as commonly 
occurs, the fetus may die in utero and be expelled prematurely. In 
either event the child is underweight, while the placenta may show an 
unusual number of infarets, often red infarets. Following delivery 
there may be a slight recession in the blood pressure, but usually it 
remains indefinitely at a figure only slightly below that observed during 
pregnancy. Each subsequent pregnaney adds its increment to the hyper- 
tension and, as a rule, the exacerbation in the blood pressure oceurs 
earlier and earlier in each succeeding pregnancy. In most of these 
patients, the hypertension and the retinal arteriolosclerosis persist for 
years without other findings; some show a more malignant course. 
Sooner or later, however, one of three ¢linieal pictures emerges. Pos- 
sibly the largest group of these patients eventually show renal altera- 
tions: albuminuria and a rather rapid diminution in kidney function. 
Once the decreased renal function sets in, the course is a short one and 
death ensues, often within a few months, from uremia. Another elass 
of these hypertensive women, possibly almost as large as the renal group, 
later manifest cardiae changes; hypertrophy, oceasional attacks of 
decompensation and finally fatal heart failure. In a third group, charae- 
terized usually by a very marked hypertension, death results from 
apoplexy. 

We have just made note of the fact that patients with this chronie 
nephritis in pregnaney often show normal renal function. Several years 
ago, Peckham and Stout showed that neither the phenolsulphonphthalein 
excretion test nor the Mosenthal concentration test is of value in differ- 
entiating chroni¢ nephritis in pregnaney from the acute toxemias. Dur- 
ing a recent five-year period, A. L. Dippel and I followed, from year 
to year and from pregnancy to pregnaney, 48 of these hypertensive 
women at the Johns Hopkins Hospital and studied their renal funetion 
from time to time by means of the blood urea elearance test. The 
average systolie blood pressure of the group investigated was 193.1 
mm. Hg, while the average diastolic was 121.9. Most of these patients 
had been observed for many years, and there can be no doubt that they 
represented an advanced degree of chronic hypertensive disease. Yet 
the urea clearance tests of these women, checked by repeated studies at 
varying intervals, were well within the normal range in over one-third of 
the group; in only 9 patients, or in less than one-fifth, was it markedly 
diminished (below 50 per cent of normal). Even in patients who died 
during the course of the study from uremia, the test was sometimes 
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normal six months before death, while in women who succumbed to 
heart disease and apoplexy, it tended to be normal even a few weeks 
before the end. 

Over 200 blood chemical studies on these 48 hypertensive women 
showed normal figures with the exception of the specimens taken, during 
the terminal stages, from the 2 women dying in uremia. Furthermore, 
if we again except these 2 cases in terminal uremia, the Addis east 
count failed to show evidence of nephritis in this series. 

The adequate renal function, the normal blood chemistry and the ab- 
sence of albuminuria and casts which are frequently met in the disease 
entity under discussion become understandable when we consider the 
postmortem findings in these cases. In our series of 48 cases just men- 
tioned, there were 5 autopsy studies. In every one of these fatal cases 
the predominant pathologie lesion was the same, namely, a generalized 
arteriolosclerosis. The vessel changes in the spleen, the pancreas, and 
the adrenal were particularly marked, many arterioles showing sclerosis 
to a degree which resulted in almost complete occlusion. In 2 eases, 
in which death had been preceded by uremia, the kidneys showed similar 
arteriolosclerotic changes, involving the capillary loops, entering arte- 
rioles and even the smaller arteries. However, in the 3 cases in which 
death was not preceded by uremia, but by cardiae failure (2 cases) 
and apoplexy (1 case), the kidneys presented minimal changes, the 
arteriolosclerotic process being concentrated in other organs. Accord- 
ingly, it seems reasonable to believe that the degree to which renal fune- 
tion is impaired in this condition depends chiefly on the extent to which 
the progressive vascular process happens to have involved the kidneys. 
By the same token, these few cases suggest that the condition we call 
chronic nephritis in pregnancy is primarily a generalized arteriolo- 
sclerosis, in which the kidneys may or may not be concerned. 

Medical clinicians have objected for some time to the ‘‘chronic 
nephritis’’ of the obstetricians, pointing out that in general such cases 
manifest hypertension only, with no albuminuria, no cast excretion, no 
red cells in the urine and no diminution of renal function. Herrick, 
in particular, has stressed the fact that ‘‘the loose use of the term, 
‘nephritis,’ in association with the toxemias of late pregnancy should 
no longer be countenaneed.’’ Certainly clearer thinking would result 
if we employed a term which more nearly connotes the condition we 
are dealing with, such as ‘‘hypertensive vascular disease.’’ Alternative 
names, but possibly less desirable are ‘‘arteriosclerotic Bright ’s disease,”’ 
‘‘ehronie hypertensive disease,’’ ‘‘arteriosclerosis’’ or ‘‘essential hyper- 
tension.’’ In those instances in which the sclerosing process has finally 
affected the arterioles of the kidney with resultant decrease in renal 
function, the term ‘‘nephrosclerosis’’ of Fahr and Volhard would seem 
more appropriate than chronic nephritis since the latter phrase implies, 
of course, an inflammatory origin. 
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By whatever name it is called, the conception of this condition as a 
vascular disease aids materially in understanding the clinical courses 
which these cases pursue. For instance, why do they usually become 
worse about the fifth month of pregnancy? The explanation which is 
ordinarily given for the exacerbation of ‘‘chronie nephritis’? during 
pregnancy is that the end-products of fetal metabolism overtax the 
excretory power of the maternal kidneys. Since, however, the disease 
usually becomes worse about the fifth month of pregnancy, it is rather 
difficult to understand how the eatabolie products of the fetus, which 
weighs at this time scarcely more than a pound, could overburden 
kidneys which had been handling the end-products of, let us say, 140 
pounds of tissue. If we are dealing with an arteriolosclerotie process, 
on the other hand, the circumstance becomes quite comprehensible on 
the basis of the increase in blood volume and eardiae output which 
gestation entails. Investigators are in general agreement that preg- 
naney is associated with an increase in total blood volume which ap- 
proximates 23 per cent and with an increase in the minute output of 
the heart which averages 50 per cent. These changes throw a con- 
siderable burden on the vascular system, and it seems something more 
than a coincidence, in this connection, that they become marked about 
the fifth month of pregnancy. Moreover, if pregnancy is such a severe 
burden on the kidneys as has been supposed, one might expect to find 
it complicated rather frequently by acute hemorrhagic nephritis. We 
have recently had occasion to review our cases of acute nephritis in 
pregnancy and among 16,150 admissions to the obstetric service found 
2 such cases, an incidence of 0.02 per cent. This figure is in close keep- 
ing with that of Dieckmann who reports an incidence of less than 0.05 
per cent in the country at large. In other words, acute nephritis is a 
rare complication of pregnancy. 

If the obstetrician will regard these chronie hypertensive disorders 
as affections of the vascular system, he will assm > a different attitude 
toward such cases. He will no longer minimize their severity simply 
because they have no albuminuria, no easts and no diminution of renal 
function. Indeed, he will scarcely expect these abnormalities in the 
earlier stages of this disease. He will be inclined, rather, to base his 
prognosis on the condition of the retinal arterioles and may find it 
helpful, as we have, to take photographs of the retina from time to 
time and paste these on the history to serve as a record of the stationary 
or progressive character of the vascular sclerosis. He will understand 
that he is dealing with a pathologie arterial tree and will hesitate to 
impose on these diseased vessels the 50 per cent increase in cardiac out- 
put which pregnaney entails. He will not permit the continuance of 
gestation in clear-cut cases of this disorder and will take appropriate 
steps to prevent subsequent pregnancies. And, in so doing, he will 
serve the best interests of his patients. 
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But the significance of the vascular factor in the toxemias of preg. 
nancy is not limited to the condition we have just discussed. It is wel] 
known that this chronic hypertensive state is frequently initiated by an 
acute toxemia, the hypertension of preeclampsia or eclampsia persisting 
indefinitely after the acute manifestations have subsided; indeed, we 
have already indicated that between a quarter and a half of the acute 
toxemias of late pregnancy eventually culminate in this chronie hyper. 
tensive disorder. Surely, if the one common sequela of preeclampsia 
and eclampsia is a vascular disease, there must be active in the acute 
toxemias themselves some very important vascular process. Even a 
casual survey of recent work supports this suspicion, for the belief 
is growing that eclampsia with its precursor, preeclampsia, is not a 
disease of the liver, or of the kidneys, or indeed of any individual organ, 
hut an affection of all the small terminal arterioles (Irving). 

This concept was first advanced by Volhard in 1918 and has been accepted by 
Hynemann, Hinselmann and Fahr in Germany, and in this country by Irving, Mussey, 
Herrick and others. It is based on evidence obtained from nail folds, ocular fundi, 
and specimens of muscle taken for biopsy, as well as from autopsy studies on var- 
ious organs including the kidney, liver, brain, and heart muscle. Hinselmann, 
Linzeneier, Hynemann, Baer and Reis, and others, have noted in preeclampsia changes 
in the smaller vessels of the nail fold consisting of alterations in the size of the 
arterioles, with evidence of spasm producing alternate regions of contraction and 
dilatation, together with elongation of the capillary loops and more or less capillary 
stasis. Similar capillary changes were found in a large number of eclamptie pa- 
tients. Several observers, including Mussey of the Mayo Clinic, have studied his- 
tologically small sections of muscle taken from preeclamptic patients and have found 
alterations in the arterioles identical with those which we have just described in the 
small vessels of the nail fold. 


Further evidence that vascular changes play an important role in 
preeclampsia and eclampsia is afforded by the constaney with whieh 
spasms of the retinal arterioles are met in these disorders. Mylius, 
in 1928, demonstrated that in toxemias of pregnancy associated with 
rise of blood pressure, the primary and most commonly observed lesions 
of the fundus were spasms and tonic constrictions of the retinal arteries. 
In the opinion of Wagener also, who has recently made valuable studies 
in this field, the first visible sign in the retina of preeclamptic patients 
is a narrowing of the arterioles because of spastic contraction and in- 
creased tonus of the walls of the arterioles. This change in the arteri- 
oles, he points out, may disappear entirely if there is an early and 
permanent fall in blood pressure. If, however, the toxemia continues, 
at some stage of the spastic process permanent sclerotic changes occur 
in the walls of the arterioles. This is apparently brought about by an 
ischemia of the vessel walls due to the continual compression of the 
vasa vasorum by the spastie contractions. The findings of these ophthal- 
mologists indicate, then, that during the acute toxemias of pregnancy, 
spasms of the arterioles develop which in time cause permanent changes 
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in the walls of the small vessels. Their observations afford some basis 
for the fact that eclampsia and preeclampsia are frequently followed by 
ehronie hypertensive vascular disease and indicate that the common 
factor which links the acute toxemias with their chronic sequelae is not 
the kidney, but the vascular system. 

The autopsy evidence that the arterial tree exhibits profound changes 
in eclampsia is too numerous to permit more than cursory review. Some 
ten years ago Jaffé reported that in cases of death from eclampsia the 
cerebral vessels show extensive changes, varying from slight swelling 
and poor staining nuclei to an actual hyalinization of the vessel wall 
with disappearance of the nuelei. It is his opinion that the media is 
first involved, later the intima, and he is in agreement with Hinselmann 
in concluding that the injury to the vessel walls is due to spasm of the 
arterioles which results finally in necrosis of the smaller branches. In 
the opinion of Domagk, endothelial changes in the vessels play a major 
role in eclampsia and are responsible, directly or indirectly, for a great 
part of the clinical picture; pulmonary edema, so frequently met in 
eclampsia, is particularly mentioned as being due to previous capillary 
injury; the well-known liver changes are interpreted in the same light. 
More recently Braunmiihl has described in the brains of women dying 
from eclampsia an ischemie cell disease which he believes due to vaso- 
constriction. Benoit and de Friest also attribute the vessel changes in 
eclampsia to primary spasm of the arterioles. 

But it may be objected that some of the most characteristic phenomena 
of eclampsia seem very directly associated with the kidney, namely: 
albuminuria, oliguria, hematuria, and cast excretion. As Irving has 
recently emphasized, vascular spasm resembles in its results very closely 
the experimental clamping of a vessel; and it is well known at the 
experimental clamping of the renal artery produces immedjate and 
marked albuminuria as soon as the constriction is released e sudden 
onset of marked albuminuria which so often precedes or accompanies 
an eclamptic attack is thus satisfactorily explained on the basis of an 
abrupt arteriolar spasm. With massive albuminuria present, casts would 
he expected since the latter represent merely the tubular solidification 
of albuminous material in the absence of sufficient fluid to hold the 
albumin in solution. Oliguria may likewise be accounted for on the 
basis of arterial spasm since the more severe the spasm the less is the 
amount of urine which passes through the glomeruli. Hematuria is 
readily explained by hemorrhage into Bowman’s capsule when the 
spasm of the afferent arterioles is suddenly released. 

In reviewing the evidence which points to the vascular system as the 
common and dominant factor throughout the toxemias of late pregnancy, 
care has been taken to avoid the question: what causes the arteriolar 
spasm? In the answer to this query, possibly, lies the long-sought, 
primary cause of eclampsia an enigma which remains unsolved. 
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DISCUSSION 


DR. HERBERT F, TRAUT.—I think those of us who see large numbers of 
toxemic patients are impressed with the fact that they all suffer from elevated 
blood pressure to begin with, and that it is a long time after the evidences of 
hypertension are manifest that one sees anything like a chronic nephritis, as we 
understand the term. Certainly, from the point of view of demonstrable diminution 
of kidney function or of retained nitrogenous products in the blood stream, the 
above statement holds true. 

James Young, who for many years studied these conditions in pregnancy, also ex- 
plained them on a vascular basis. He assigned to most of the acute toxemias of 
pregnancy a basis of excessive permeability of the vessel wall. He felt in particular 
that the toxic type of premature separation of the placenta with the excessive blood 
loss into the musculature, the edema associated with the condition, ete., could only 
be explained by a tremendous vascular change. 

More recently, Page, at the Rockefeller Institute, has studied essential hyper- 
tension and chronic nephritis in great detail and has been able to demonstrate that 
not only in pregnancy, but in essential hypertension in individuals not pregnant, 
there is a pressor substance which brings about spasm of the arterioles and which 
eventually, if long continued, produces changes in the vessel wall. Page and Heuer 
have also demonstrated in human beings that by depriving the kidney of its autonomic 
nerve supply, they could, in a large percentage of instances, cause a disappearance 
of the hypertensive syndrome. 

What the origin of this pressor substance is, whether it is the same in the non- 
pregnant as in the pregnant person, is still a matter for guesswork. The old con- 
ception of transportation of the villi and split protein products is not necessarily 
to be discarded. Perhaps we can find a better explanation on the basis of more 
recent hormone discoveries. 


DR. ALFRED C. BECK.—We have been trying to reconcile clinical with path- 
ologie findings and with the medical man’s ideas ever since the original work of 
Volhardt and Fahr. I hope that this new conception which is being accepted more 
and more is going to clear up the entire subject of the toxemias. Instead of con- 
sidering the different entities from the old-time pathologic aspect, we may now 
consider them as acute or chronic manifestations of a vascular condition. 

Many today accept the conception which Eastman has outlined. There are many 
more pieces of evidence which point in this direction as, for instance, the changes 
in the spleen, the changes in the adrenals, and the picture in the brain. All of 
the findings that we observe in eclampsia and in the so-called nephritic cases can 
be explained on this basis. We have taken a very large step forward. There re- 
mains to be discovered what produces these arteriolar spasms. 


DR. JOSHUA RONSHEIM.—I should like to ask Dr. Eastman if he will tell 
us something about how, with the conception he has outlined of the nature of the 
disease, he now treats these patients. 
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DR. EASTMAN (closing).—In bringing this conception of the toxemias of preg- 
nancy before you T am not deluding myself into thinking that I am presenting new 
material. However, you will recall that during the past year and a half some five 
new textbooks on obstetrics have appeared in this country, and in all but one of 
them the terms ‘‘chronic nephritis,’ ‘‘kidney of pregnancy,’’ and ‘‘low reserve 
kidney’’ receive the usual emphasis. These are the textbooks we recommend to 
our students and distribute to practitioners throughout the country. Surely, such a 
nomenclature as this is not one to give these groups a clear conception of the real 
processes which underlie the toxemias. 

In reply to Dr. Ronsheim’s question, I am frequently vexed about the correct 
treatment of preeclampsia. We see every year, unfortunately, a patient or two of 
preeclampsia develop convulsions while under treatment on our wards. With rest in 
bed and a low salt diet, many preeclamptic patients improve and do not require 
termination of the pregnancy. However, in a substantial group the puffy face, 
the massive albuminuria, and the sudden rise in blood pressure do not yield to treat- 
ment and interference with the pregnancy becomes imperative. If the patient is a 
primigravida, as is usual, and two or more weeks from her expected date of con- 
finement, cesarean section is often the operation of choice in these fulminating cases. 
In others, which are less fulminating, labor may be induced either by puncture of 
the membranes or by bougies. The pressing question in this group of cases is of 
course: when shall we interfere? The correct answer to this question often calls for 
the greatest clinical acumen and in our hands at least, mistakes are not infrequent. 


THE CARDIAC FUNCTIONAL CAPACITY AS AN AID TO 
PROGNOSIS DURING PREGNANCY* 


Harovp KE. B. Parper, M.D., New York, N. Y. 


(From the Woman’s Hospital, the cardiac clinic of the Polyclinic Hospital and the 
Department of Medicine, Cornell University Medical College) 


N ATTEMPTING to discuss the subject of pregnaney as a compli- 

cation of heart disease, one finds that two different viewpoints have 
been held. The earlier might be called anatomic and concerns itself 
with the type of valvular lesion, the degree of cardiac enlargement and 
such evidences of visceral congestion as enlarged liver, pulmonary 
rales, and edema. The more recent knowledge of the physiology of the 
_ circulation and of evidences of cardiac insufficiency has led to what 
might be called the functional viewpoint. This attempts to measure the 
efficiency of the circulatory function of the heart and to use this measure 
as an aid to prognosis and treatment. The anatomic background is 
practically disregarded. 

The classification of cardiac functional capacity introduced by the 
New York Heart Association! has been used for this purpose, in group- 
ing pregnant women with heart disease.2 It seems to enable us to ap- 
praise, with fair success, the possibility of severe failure developing 


*Read before the Combined Sections of Obstetrics and Gynecology and of Medicine, 
New York Academy of Medicine, December 15, 1936. 
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under the demands of pregnancy and labor and to express the varia- 
tions of cardiac function throughout the pregnancy. 

Functional capacity is considered as the expression of the effect upon 
the cireulation of the cardiae structural disease corrected and modified 
by nature’s compensatory ability. It attempts to express more exactly 
the old idea of compensation without the old anatomic concepts of 
hypertrophy and dilatation which were ineluded in this idea. 

This functional classification has four main categories: Class 1, pa- 
tients with organic heart disease who are able to carry on ordinary 
physical activity without discomfort; Class 2a, patients with organic 
heart disease unable to carry on ordinary physical activity without dis- 
comfort, and whose activity is slightly limited; Class 2b, patients unable 
to earry on ordinary physical activity without discomfort, and whose 
activity is greatly limited; Class 3, patients with organic heart disease 
with symptoms or signs of heart failure when at rest, unable to carry 
on any physical activity without discomfort. 

If difficulty is experienced in assigning the patient to a proper fune- 
tional group, the performance of a test exercise in the physician’s pres- 
ence will often be of great aid. The exact type of the test exercise is un- 
important except.that it must be one with the use of which the examiner 
is familiar. He must know the normal reaction to this test exercise, 
that is, the degree of dyspnea and tachycardia usually evoked in a 
normal woman, and their duration. Having used dumbbell swinging in 
the earlier years of this work it has seemed best to change to a stepping 
exercise. In stepping on and off a 10-inch step at the rate of 20 steps 
per minute there is less variation in the effort expended by different 
individuals than in the case of dumbbell exercises to which some adapt 
themselves more readily than others. The examiner must distinguish 
between fatigue, which need not be of cardiae origin, and dyspnea, 
which has a cardiac origin, as reasons for stopping the exercise. Twenty- 
five steps should be required of a patient thought to be Class 1 or Class 
2a. After this exercise the Class 1 patient will show slight dyspnea and 
tachycardia for about a minute and the Class 2a patient will show 
moderate dyspnea and tachyeardia lasting for more than a minute. A 
Class 2b patient having to perform this exercise may stop before its 
completion because of fatigue or dyspnea and will then show moderate 
or marked dyspnea and tachyeardia, or, if she has continued for 25 
steps, dyspnea and tachycardia will be marked and will continue well 
over a minute. It does not seem possible to have a more mathematical 
rating than the above because of the variable tendency to dyspnea as 
shown by different types of valvular disease. With mitral disease the 
tendency is to the production of rapid, shallow breathing and tachy- 
cardia, while with aortic disease the tendeney is to less rapid and deeper 
breathing with less tachycardia. 
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It must be emphasized that the classification does not depend upon 
an estimation of the degree of valvular stenosis or insufficiency or of 
cardiac enlargement. The physician should not consider the extent of 
these factors in arriving at the diagnosis of functional capacity. He 
should confine himself solely to a consideration of what physical exer- 
cise the patient states that she is able to perform before developing 
shortness of breath or palpitation. In addition to this he should ob- 
serve the patient during and after a test exercise to determine the ob- 
jective dyspnea and tachycardia resulting. He must compare this 
history and the observed reaction to exercise with what would be 
expected of a woman at the same stage of pregnancy and with a normal 
heart. He must free his mind of any ideas that ‘‘the patient has a 
severe lesion and therefore her functional capacity must be reduced,’’ 
or conversely that ‘‘she has only a slight lesion and therefore her fune- 
tional capacity will be good.’’ These are the errors which are likely 
to be made by those unaccustomed to the method, and it is felt that sueh 
errors explain the dissatisfaction which has been expressed with the use 
of this classification in pregnancy.* 4 

The cardiac burden resulting from pregnaney increases as the basal 
metabolism of the mother increases, as her weight increases and as the 
uterine tumor increases. For these reasons the burden increases more 
sharply after the sixth month than before this time, thus indicating 
a reason for Carr and Hamilton* having found 60 per cent of their 
63 eases of ‘‘heart failure’’ occurring during the sixth, seventh, and 
eighth months and only 25 per cent before this and 15 per cent after. 
The physical strain of labor itself is an important factor if the labor be 
prolonged and particularly if prolonged in the second stage. An ability 
to predict the ease of the second stage of labor would be a great boon to 
one attempting the prognosis of the pregnant woman with heart disease. 
In spite of this difficulty only 8 per cent of Carr and Hamilton’s 
eases of ‘‘heart failure’’ developed during or after labor. One thing 
must be emphasized regarding these statistics of heart failure: the 
term is used by these authors with a much broader concept than is often 
applied to it. It includes the Classes 2a, 2b, and 3 of the Heart Asso- 
ciation categories and so fails to indicate how many of these women 
were slightly affected and how many were seriously ill with their 
failure. It is just because the Heart Association classification affords 
a method of indicating the degree of cardiae insufficiency that it seems 
to deserve an important place in the diagnosis of the cardiac state of 
a pregnant woman. 

In view of the doubt cast upon this method by Lamb‘ and by Hamil- 
ton,* it seems worth while to report another series of cases in which it 
has been used as a basis for prognosis. These patients were from the 
prenatal clinie of the Woman’s Hospital; were referred to the eardiae 
clinie of the Polyelinie Hospital for prenatal ecardiae care; were de- 
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livered at the Woman’s Hospital; and were again seen after delivery at 
the cardiac clinic. Only those diagnosed as having organic eardiae dis- 
ease were studied, patients with arrhythmia or murmurs of nonorganie 
origin being disregarded after having been so diagnosed. Fifty-two 
deliveries of 48 patients with organic cardiac disease were encountered 
in a service including 3,270 deliveries. This is an incidence of cardiac 
disease of 1.6 per cent. Eighteen of these deliveries were in primiparas 
and 34 in multiparas. The diagnosis, both organie and functional, is 
shown in Table I. It is noteworthy that there are no Class 3 patients 
in this series which means that no patients in this category applied for 
admission to the hospital. All came to the clinic in less severe grades 
of eardiae insufficiency, probably a result of the rather better-than- 
average education of the clinic patients attending this hospital. They 
would be less liable to await the last stages of heart failure before 
applying for treatment. 


It is interesting, too, that the Class 1 group is smaller than in the 
Lying-In Hospital series formerly reported? and the 2a group propor- 
tionately larger. The 2b group is of about the same size. An explana- 
tion of this different distribution of the patients in the functional groups 
seems difficult though the fact that cases with mitral insufficiency alone 
comprised 26 per cent of the earlier series and only 18 per cent of this 
one, may be significant. It is possible that a number of cases with 
apex systolic murmurs and no limitation of functional capacity were 
ineluded in the earlier series and excluded from the later one. 


It seems advisable to follow in some detail the course of the illness ot 
those who died, because it is so important for us to understand the rela- 
tion between their death and their eardiae disease. 


Only one of these patients died before leaving the hospital. This was a 
primipara with mitral stenosis and insufficiency rated as Class 1 functional capacity 
a week before delivery. She entered the hospital after four hours of labor and 
was described by the resident physician as ‘‘well compensated’’ at that time. She 
was six hours longer in the first stage and then two and one-fourth hours in the 
second stage with a persistent occiput posterior. Forceps rotation and delivery 
followed promptly, the patient then appearing cyanotic with rapid pulse but no 
marked respiratory distress; one and three-fourths hours after delivery there was a 
sudden attack of marked dyspnea with pulmonary congestion and cough and she 
died in ten minutes. Autopsy revealed findings indicating pulmonary embolism. 


Three other women died of heart disease two or three months after leaving the 
hospital. One thirty-two years of age, a para iii, with mitral stenosis and in- 
sufticiency and aortie insufficiency was classed as 2a when first seen in the sixth 
month; she continued as 2a; she was delivered after one hour first stage and seven 
minutes second stage. At the time of labor she developed auricular fibrillation 
which gave place to normal rhythm on the third day. Pulse and respiration re- 
mained above normal for a week. She left on the twenty-fifth day after delivery 
in Class 2b and was under the care of her own physician. She died three months 
later. The second, thirty-three years of age, para iv, with mitral stenosis and 
aortic insufficiency, and an electrocardiogram with a coronary T in Lead I, was 
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classed as 2b when first seen in the fifth month of pregnancy; under treatment 
with digitalis she continued to be rated as 2b and at term was delivered by 
cesarean section, had an uneventful recovery and left the hospital on the fifteenth 
day. Seen in the clinic four months later she was considered Class 1. Three weeks 
after this she developed an attack of precordial pain and dyspnea, entered New 
York Hospital and died of coronary thrombosis. The third woman, twenty-nine 
years of age, para i, was first seen in the eighth month. She was found to have 
wonst insufficiency and mitral insufficiency and a marked anemia due to bacterial 
endocarditis. She was classed as 2b; one month later she entered the hospital and 
was delivered after sixteen hours in the first stage and one-half hour in the second 
stage without any unusual dyspnea or tachycardia; she was discovered to have a 
fever on the day after delivery and a blood culture showed a long chain non- 
hemolytic streptococcus, She died two months after delivery. 


Only the first of these deaths could be attributable to cardiac disease 
aggravated by pregnancy, and this patient was an advanced case who 
had a history of dyspnea and edema seven years previously during a 
former pregnaney. It is possible that without this last pregnaney her 
life might have been prolonged for a number of years. One cannot 


TABLE I 
FUNCTIONAL CLASSIFICATION ] 2-a 2-b TOTALS 
Mitral insufficiency 8 1 9 
cef 2F 
Mitral stenosis 5 5 10 
b 2F |} an 3F 
Mitral stenosis and insuffi- 14 9 1 24 
ciency dg 9F | e (mX) 3F | (0X) 
Aortic insufficiency, mitral 1 1 
stenosis and insufficiency l 
Aortic insufficiency and 2 3 
mitral stenosis (kX) I1F/ix 
Aortic and mitral insufficiency 1 1 1 3 
h 
Congenital anomaly 2 - 2 
1F 
Totals 28 21 3 


_ Numbers on the upper line opposite each diagnosis indicate the number of cases 
in the category. 

Letters on the lower line opposite each diagnosis indicate the cardiac complications 
occurring in those patients whose course was other than uneventful. 


a, Became 2b in ninth month; delivered by version on account of no 

progress, 

b, Became 2a in ninth month; labor induced at term. 

c, Delivered by cesarean because of previous cesarean section. 

d, Persistent occiput posterior; died. 

e, Delivered by cesarean because of nonengagement of head. 

f, Paroxysmal tachycardia for 15 minutes after placental expulsion, 

g, Prolonged A-V conduction time also present. 

h, Bacterial endocarditis; died two months later. 

i, Became Class 3 in ninth month; improved under treatment; delivered 
by cesarean. Good recovery. Died 4 months later of coronary 
thrombosis. 

k, Became 2b at eighth month. Delivered by cesarean section. 

1, Auricular fibrillation developed during labor; lasted two days; left 
hospital 2b; died 3 months later. 

m, 2a at sixth month; 2b at 6% months. 

n, 2a at fifth month; 2b at eighth month; uneventful delivery. 

0, 2b at ninth month; uneventful cesarean section. 

X, Therapeutic cesarean because of Class 2b cardiac function. 

2F, 3F etc. indicate the number of cases in each bracket who were 
subjected to the prophylactic low forceps. 
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feel that the death from coronary thrombosis four months after de. 
livery was aggravated by the pregnancy nor the death from bacteria] 
endocarditis. 

It is interesting to follow the histories of the patients according to 
their functional grouping. Of 28 Class 1 patients, one died of pul. 
monary emboli after forceps rotation of a persistent occiput posterior. 
One developed paroxysmal tachyeardia after placental expulsion which 
lasted, however, for only fifteen minutes; one became Class 2a during 
the ninth month and labor was induced at term without evidence of 
cardiae strain. Two were delivered by cesarean section, one because 
of a previous hysterotomy, and another because of flat pelvis and non- 
engagement of the fetal head. Neither of these patients developed un- 
usual dyspnea or tachycardia nor did any of the remaining twenty- 
three patients in Class 1. 

Of 21 patients in Class 2a when first seen, one developed transient 
auricular fibrillation and died as has been described, three months after 
delivery ; one became 2b in the ninth month and after twenty-four hours 
in the first stage without progress was delivered by version with no 
unusual dyspnea or tachyeardia. She made an uneventful recovery. 
One became 2b in the sixth month and was delivered by cesarean see- 
tion at that time, making a good recovery. One became 2b at the 
eighth month and was delivered by cesarean section at term with good 
recovery. She had a pulmonary embolism on the fourth day postopera- 
tive but recovered and left the hospital in good condition three weeks 
after delivery. She was well five months later. One became 2b in the 
ninth month but was delivered normally after six hours in the first 
stage and forty minutes in the second. During labor, however, her pulse 
was about 110 and her respirations were over 25 for the last three hours 
of the first stage. This, to my mind, indicated a dangerous state of 
cardiac strain which should not have been allowed to continue for so 
long a time. 

One had an uneventful twin delivery. One was delivered by cesarean 
section because of flat pelvis and nonengagement of the head. These 
last two and all of the fifteen other patients in Class 2a when first seen, 
passed through pregnancy and were delivered without a disturbing de- 
gree of tachycardia or dyspnea. 

Of the three in Class 2b two have been already described, one dying 
of bacterial endocarditis two months after delivery and the other of 
coronary thrombosis four months after delivery. The third was first 
seen in the ninth month as Class 2b, was delivered by cesarean section 
and left three weeks later in good condition; a month later in the clinic 
she was rated as 2a. 

It will be seen that delivery by cesarean section was the method of 
choice for those in Class 2b. For this indication there were four such 


I 


PARDEE: CARDIAC FUNCTIONAL CAPACITY IN PREGNANCY 563 


operations and one induced labor at term. Four of the 21 patients in 
(Class 2a became 2b before delivery; only one of the Class 1 patients 
became 2a before labor. 

The application of prophylactic low foreeps was a frequent pro- 
cedure in these cases and was often accompanied by episiotomy. Low 
forceps were used in 42 per cent of the Class 1 and 33 per cent of the 
(lass 2a patients. This has little to do with the cardiae status of these 
patients, however, as it is a common practice in this service where 47 
per cent of 741 patients delivered during the year 1932 had this pro- 
phylactie use of low forceps. It may, however, have had its influence 
in easing the cardiac strain of the second stage. Seven cesarean see- 
tions were performed, four beeause of cardiac insufficiency. 

There is one feature of the cardiac diagnosis which has not appeared 
in this group but which is of such importance in the prognosis that I 
feel it should be mentioned. This is the presence of continuous auricular 
fibrillation associated with valvular or other form of heart disease.*® 
Owing to the usual tendency to rapid heart rate with exercise in these 
patients, they need special supervision of their digitalis dosage, so that 
the heart rate is maintained below 75 when the patient is at rest. Even 
with this digitalis therapy the heart rate will be more rapid during 
labor than in a case with normal rhythm. There is in these patients 
a special danger from the formation of clots in the auricular appendices 
ot these rapidly beating hearts with later embolism of the pulmonary 
or systemic arteries. This danger is in proportion to the rapidity of 
the heart rate with effort and to the degree of cardiac insufficiency. A 
fair rule for the management of these patients during pregnancy is that 
they should be treated as though belonging to the category next more 
severe than their functional capacity rating, that is, a Class 1 patient 
should be managed as if she were in Class 2a and one in Class 2a should 
be managed as if in Class 2b. I feel that it would be a very rare pa- 
tient with auricular fibrillation that should be allowed a trial at labor, 
cesarean section being the method of choice for delivery in almost every 
case. An exception might be found in a Class 1 multipara who main- 
tained a heart rate of 70 at rest and after the test exercise did not have 
a count of over 19 in the first ten seconds following. 

A word should also be said about the observation of the cireulatory 
funetion during labor itself. It is not yet possible to offer statistics on 
this subject but it has been customary to record the pulse and respira- 
tion every twenty minutes during labor. The pulse in normal women 
may oceasionally become rapid but the respiratory rate does not rise 
with it. In certain cardiac patients in the 2a and 2b categories, pulse 
and respiration rise together. It is my belief that this is an indication 
of cardiae strain which precedes the appearance of pulmonary rales. 
It is a danger sign which should lead to prompt termination of the 
labor by the most available obstetric measures, taking into considera- 
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tion the degree of progress of the labor at this time. When the pulse 
exceeds 110 and the respirations exceed 24 per minute, I believe that 
there is a serious degree of cardiac strain. 


DISCUSSION 


In summary of the results of using the Heart Association rating of 
eardiae functional capacity in this group of pregnant women it can be 
stated that there were no cardiac deaths during pregnancy or labor. 
One woman classed as 2a developed transient auricular fibrillation dur. 
ing labor, recovered from this, but left the hospital as Class 2b and died 
three months later. Two other delayed cardiae deaths, one from bae- 
terial endocarditis and one from coronary thrombosis, did not seem to 
owe an aggravation to the pregnancy. 

None of the 28 patients rated as Class 1 showed serious cardiac symp- 
toms or signs though two showed slight evidence of cardiac strain. Of 
the 21 in Class 2a when first seen, one died a delayed cardiac death, 
Four others became 2b during the sixth, eighth or ninth month but 
were successfully delivered, three of them at term. All made good 
recoveries. The remaining 16 remained in Class 2a throughout preg- 
nancy and were delivered without evidence of serious cardiac strain. 

Of the three in Class 2b, there were two delayed deaths, not appar- 
ently as a result of pregnancy, one patient having been delivered un- 
eventfully by cesarean section at term and dying of coronary throm- 
bosis four months later, the other being delivered spontaneously at term 
without signs of serious cardiac strain and dying of bacterial endo- 
carditis three months later. The third was delivered at term by eesar- 
ean section and made an uneventful recovery. 

It seems from the above that it is fair to repeat the statements made 
in 1929,? about the use of this classification of pregnant patients with 
organic cardiac disease: ‘‘A Class 1 patient will not be expected to give 
trouble from cardiac insufficiency. A Class 2a patient will probably 
not give trouble. There is a fair chance that a Class 2b patient will do 
so.”? It must be remembered in this connection that if a patient first 
rated as 2a should later become Class 2b she by this change acquires 
the prognosis of the more serious group and should be treated ae- 
cordingly. 
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ILYPERTENSION, NEPHRITIS, AND THE TOXEMIAS 
OF PREGNANCY* 
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(From the Department of Obstetrics and Gynecology, New York Hospital and Cor- 
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HE important role played by the toxemias of pregnaney and _ ne- 

phritis in the causation of maternal mortality has long been known. 
In fact, according to statistics released by the Bureau of Census, Divi- 
sion of Vital Statistics, maternal deaths due to ‘‘puerperal albuminuria 
and convulsions’’ constituted 25.3 per cent of all maternal deaths in 
the year 1929, an average year during the period from 1915 to 1932. 
The figure in the latter year was 20.3 per cent which was the lowest 
during the entire period of consideration. In addition to this mor- 
tality as will be pointed out subsequently, there is an added mortality 
less tangible and more difficult of estimation. The deaths in this latter 
group occur during the months or years following delivery and might 
be divided into two groups: First, deaths in individuals with definite 
evidence of chronic cardiorenal vascular disease prior to the onset of 
pregnancy whose expectancy of life is shortened by the pregnancy, and 
second, deaths in those individuals where the first symptoms of the 
disease appeared following pregnancy. In this latter group, the con- 
cept that pregnancy itself was responsible for initiating the disease 
process is introduced. 

It is possible in the following paragraphs to discuss only a few of 
the more important facts concerning such a formidable subject as hyper- 
tension, chronic nephritis and the toxemias of pregnancy. Unfortu- 
nately, for purposes of classification the vast majority of the toxemias 
of pregnancy are associated with an hypertension, and it is only this 
group of diseases that I propose to discuss. Accordingly, the toxemia 
of pregnaney occurring during the first trimester which has the eom- 
mon symptoms of nausea and vomiting, will not be considered. Other 
more or less vague forms of toxemias occurring in the second and third 
trimesters of pregnancy not associated with hypertension are also ex- 
cluded. No discussion of patients suffering from acute yellow atrophy 
of the liver, will be entered into. 

The problem could be greatly simplified if it were possible to separate 
patients definitely into the three general categories included in the title, 
namely, hypertension, chronie nephritis, and the toxemias of preg- 
nancy. Unfortunately, however, this is frequently difficult or impos- 
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sible during the period of antenatal observation or even sometimes at 
the time of discharge from the hospital. An abundance of evidence 
has been clearly presented in numerous contributions on this subject 
that have emphasized this important observation. Accordingly, it at 
once becomes evident that in order to classify these diseases accurately 
it is necessary to have frequent observations during the months before 
and not infrequently during the years following the termination of 
pregnancy. Only with such data can we more or less definitely and 
permanently classify our patients. Accordingly, all attempts at classi- 
fication, at the usual time of discharge from the hospital, must be made 
subject to correction at a later date. However, for practical purposes 
experience has taught us that with reservations it is possible in in- 
stances of hypertension and the toxemias to classify the majority of 
our patients at the time of discharge from the hospital. The elassifiea- 
tion that we employ is not ideal, but we feel that it is the best that has 
been devised up to the present time, namely, that proposed by Stander 
and Peckham! in 1926. Under this scheme the toxemias associated with 
hypertension are divided into five main groups: Group I, low reserve 
kidney; Group II, preeclampsia; Group III, eclampsia; Group IV, 
chronic nephritis; Group V, unclassified. A modification suggested by 
Peckham and Stout in 1936? has influenced our diagnoses somewhat 
during the past year and is, we feel, a distinct advance in the classifiea- 
tion. It decreases the number of patients classified as ‘‘low reserve 
kidney’’ and further increases the group of ‘‘unelassified’’ patients. 


TABLE I. INCIDENCE Or ‘‘TOXEMIA OF PREGNANCY’’ ASSOCIATED WITH 
HYPERTENSION INCLUDING CHRONIC NEPHRITIS 


LOW 

Full-term deliveries 684 115 18 133 221 
Premature deliveries 24 akg 4 22 10 
Abortions 2 + 4 39 2 
710 136 26 194 233 


Total: 1299 eases. Ineidence: 11.47%. 


Table I illustrates that there was a total incidence of 11.47 per cent 
of these various conditions, in a total of 11,336 pregnant women seen 
in the New York Lying-In Hospital during the period from Sept. 1, 
1932, to Sept. 30, 1936, the diagnosis being made at the time of dis- 
charge from the Hospital. This incidence is comparable to that given 
by Peckham’ who has estimated the incidence in the registered patients 
of the In- and Out-Patient Service of the Johns Hopkins Hospital of 
Baltimore, to be 13.51 per cent. The importance of classification is 
brought into the foreground when we realize that ordinarily there is no 
maternal or fetal mortality associated with the ‘‘low reserve kidney”’ 
group, and this disease constitutes 54.6 per cent of all our toxemias 
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associated with hypertension. On the other hand, the fetal mortality 
in preeclampsia and especially eclampsia is quite high, the incidence 
in the latter group usually being quoted as being in the neighborhood 
of 40 per cent. The maternal mortality in large series of patients with 
eclampsia is very close to 10 per cent. The immediate mortality in the 
unclassified group is negligible while in the chronie nephritie group 
most estimates place the maternal mortality somewhere between 1 and 
5 per cent. However, of paramount importance is the fact that the 
remote mortality during the ten years following delivery in this group 
of patients is exceedingly high. The significance of accurate diagnoses 
from a prognostic point of view which also involves advising for or 
against future pregnancies thus becomes of the greatest importance. 

However unsatisfactory this classification is, it does enable us to make 
fairly accurate diagnoses, sometimes during the antenatal period, in 
other instanees at the time of discharge from the hospital, and at times 
not until the examination carried out six weeks after delivery or ocea- 
sionally until months or years have elapsed following the pregnancy 
in question. Thus it permits us to place in one category patients that 
have no immediate or remote mortality from the complication and to 
place in other groups those patients with possible immediate or remote 
mortalities due to the disease. 


PREECLAMPSIA AND ECLAMPSIA 


Our present conception of preeclampsia and eclampsia is that they 
are one and the same disease, the only essential difference being that 
the preeclamptic patient has no convulsions. Preeclampsia then is al- 
ways the precursor of eclampsia. In other words, we have in pre- 
eclampsia the eclinieal picture of eclampsia usually in a milder form 
with the exception of the convulsions. The clinical features usually 
are very characteristic and if the patient has been under observation 
for a sufficient period of time during her antenatal period several im- 
portant findings arise that facilitate the diagnosis. The disease is 
usually quite acute, being accompanied by water retention manifested 
by a generalized edema and a rather sudden increase in weight, a more 
or less precipitous elevation in both systolic and diastolic blood pres- 
sure, and usually a considerable amount of albumin in the urine. Sub- 
jective symptoms of the patient are frontal headache, partial or com- 
plete amaurosis, vertigo, and epigastric pain. Findings on chemical 
examination of the blood usually reveal a moderate or marked eleva- 
tion of the uric acid content, no change at least early in the disease in 
the nonprotein nitrogen, urea nitrogen, blood sugar or chlorides. The 
CO, combining power is definitely decreased, and the hydrogen ion 
concentration of the blood tends to be increased. If we superimpose 
on this picture convulsions with or without coma, we have the eclamptic 


phase of the disease, 
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We regard this condition, both the preeclamptic and eclamptie forms, 
as a single clinical entity not associated with the other toxemias of 
pregnancy. At the same time it must be clearly understood that 
eclampsia may be superimposed, theoretically at least, on a “low re. 
serve kidney,’’? a benign hypertension or in a patient with chronie 
nephritis. These facts must be kept clearly in mind; otherwise the diag. 
nosis may be entirely wrong and the patient suffer because of mis. 
directed therapeutic measures. 

In the absence of a known etiology, the treatment of this disease js 
based on clinical experience and directed chiefly toward measures 
tending to correct the various abnormal metabolic changes and clinical 
signs which have been described above. In brief, we employ intravenous 
glucose because of possible liver damage, for immediate energy require- 
ments and also for its diuretic action, the aim being to reduce the urie 
acid content of the blood, to minimize liver damage, to reduce edema 
and to raise the CO, combining power. A modified Stroganoff regime 
of sedation is employed at the same time. With improvement further 
conservative measures are justified. In our own practice all patients 
with eclampsia are treated along these lines. In preeclampsia the same 
therapeutic measures are employed and even if the disease is fulminat- 
ing in character this expectant treatment is always carried out. In a 
small percentage of patients where no improvement occurs at the end 
of twenty-four or forty-eight hours, immediate delivery seems to offer 
the best hope of success, and in these cases we either induce labor if 
that procedure is thought feasible with the expectancy of a reasonably 
short labor, or on the other hand we perform a cesarean section under 
local anesthesia. If the disease improves with the conservative treat- 
ment outlined above, the patient may be allowed to enter labor spon- 
taneously or labor induced at a later elective date’ when the general 
condition is usually much improved. Ample statistical evidence has 
demonstrated that the conservative treatment of eclampsia with con- 
vulsions has amply justified that method in contrast to the more rad- 
ical procedures employed to terminate pregnancy abruptly. During 
the period from Sept. 1, 1932, to Sept. 30, 1936, Table I illustrates that 
we cared for 136 patients with preeclampsia and 26 with eclampsia, a 
ratio of approximately 5:1. There occurred no maternal mortalities in 
either group; however, because of the relatively small number of pa- 
tients, this absence of mortality is of no statistical value. Mention of 
this disease and its significance should also include its more remote 
effect on the individual afflicted. 

Peckham‘ in 1929 found that 23 per cent of eclamptic patients studied one 
year after delivery had definite evidence of cardiorenal vascular disease and sub- 
sequently after observing some of the same patients for three years or more found 


that the incidence had risen to 37.7 per cent. The same author also found that 22.6 
per cent of patients with preeclampsia when observed over a period of several years 
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subsequently developed signs of changes in their vascular or renal systems. It is 
not to be assumed that all these patients developed signs of permanent damage 
solely because of eclampsia or preeclampsia. Some may have had early unrecogniz- 
able signs during their pregnancy, but it seems fair to assume that some at least 
owed the origin of their permanent renal-ex vascular changes to the eclampsia. 


LOW RESERVE KIDNEY 


According to the classification referred to above, we classify patients 
in this group that have moderate elevations of blood pressure, the mini- 
mum standard being 140/90 and the maximum usually never above 
160/100. There may be no albumin in the urine or only small amounts 
rarely exceeding 1 gm. per liter. The disease does not become evident 
until the last trimester of pregnancy and most frequently not until the 
last month. It oceurs with more frequency in the primiparous than in 
the multiparous woman. As mentioned above, 54.6 per cent of all our 
hypertensive toxemias are classified in this group. There is no mor- 
tality associated with the disease. Its treatment is simple, namely, rest 
in bed, proper diet, and on occasions induction of labor if the disease 
is protracted or if there seems to be a danger of the disease’s becoming 
more serious or, in other words, if a preeclampsia becomes superimposed 
upon this condition. 


TaBLE II. ‘‘LOW RESERVE KIDNEY.’’ FOLLOW-UP OBSERVATIONS OF 150 PATIENTS 


Not followed beyond 6 weeks postpartum 25 cases 
Insufficient follow-up (less than 3 months) 30 cases 
Of these the available data suggest: 

24 are probably low reserve kidney 

2 are unclassifiable 

1 seems definitely nephritic % 

3 insufficient data available for classification 
Followed from three months to three years: 


CASES PERCENTAGE 
Low Reserve Kidney 69 72.6 
Unclassified 11 11.6 
Primiparas 3 
Multiparas 8 
Nephritic 15 15.8 
Primiparas 2 
Multiparas 13 
95 


In order to determine how accurate this classification remains after 
a period of time, when the diagnosis was made at the time of discharge 
from the hospital, I have recently reviewed the histories of 150 patients 
delivered during the calendar year 1934 in the New York Lying-In 
Hospital. The results are illustrated in Table IT. 

Twenty-five patients in the entire group were not followed beyond 
the termination of the puerperium, namely, six weeks postpartum. 
Thirty of the remainder were followed for not more than three months, 
and four-fifths of these, from the available data, appear to have been 
correctly classified as ‘‘low reserve kidney.’’ Of particular interest, 
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however, in this table are the 92 patients who were followed from three 
months to three years, and it is seen that in 69 (72.6 per cent) of these 
individuals, subsequent observations substantiated the original concept 
of the disease. However, of even more significance is the fact that 
there were 15 instances where it seemed quite definite that a wrong 
diagnosis had originally been made and that now we are more or less 
justified in coneluding that these 15 patients have definite evidence of 
chronic cardiorenal vascular disease. Of note also are the 11 patients 
that I now categorize as having originally had an unclassified’? ‘tox. 
emia. Undoubtedly, many patients in this latter group will eventually 
after sufficient observation be classifiable with the group having chronic 
cardiorenal vascular disease. I should also like to emphasize that even 
after this relatively long period of observation we are still unable in 
11 instances (11.6 per cent) to make a definite diagnosis. It is quite 
evident from this table that our greatest error in original diagnosis 
appears to have been in the multiparous patient. 

Accordingly, from the follow-up studies of patients who had only a 
very mild degree of toxemia during the last trimester of pregnancy and 
whose abnormal findings had returned to normal at the time of dis- 
charge from the hospital, we now find 13 (14.1 per cent) with definite 
evidence of chronie cardiorenal vascular disease and that additional 
cases have to be temporarily placed in an unclassified group with sug- 
gestive changes that will possibly lead to the same diagnosis after fur- 
ther observation. Peckham and Stout? in a follow-up study of a 
smaller number of patients in the same eategory but who were observed 
for a longer period of time, namely, five years, found only one-half 
normal. The remainder had more or less definite evidence of chronie 
nephritis and two of their patients had actually died of nephritis in a 
state of uremia. Their greatest error they found had been made in 
diagnosing multiparous women in this category and they even go so 
far as to suggest that the disease entity should be reserved for primip- 
arous women. Accordingly, the outstanding consideration in this type 
of patient is the all-important fact that a long period of observation is 
essential before we can be positive of the benign nature of the toxemia 
in question. 

CHRONIC NEPHRITIS 


We now approach by far the most difficult group of consideration, 
namely, those classified as having chronic nephritis, that might more 
correctly be considered under the general heading of cardiorenal vas- 
cular disease. At the outset it is seen from Table I that 1.71 per cent 
of patients at the time of discharge, fall in this category. We also 
have referred to the fact that at least 25 per cent of the patients who 
have had eclampsia or preeclampsia, subsequently develop signs and 
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symptoms that place them in this group. I have also already referred 
to the fact that a considerable number of patients originally classified 
as “low reserve kidney’? also have to be eventually included in this 


same category. Furthermore, as illustrated in Table IIT, a study of 


TaBLe TI. UNCLASSIFIED’? TOXEMIA. FOLLOW-UP OBSERVATIONS OF 74 PATIENTS 


Not followed beyond 6 weeks postpartum 28 cases 
Insufficient follow-up (less than 3 months) S eases 
Followed from 3 months to 3 years: 
CASES PERCENTAGE 
Unclassified 5) 13+ 
Primiparas 2 
Multiparas 3 
Nephritis 22 58+ 
Primiparas 3 
Multiparas 19 
Low Reserve Kidney 11 29+ 
Primiparas 8 
Multiparas 3 


38 


the nonelassified toxemias reveals the fact that of the patients that are 
adequately followed for a sufficiently long period of time at least twice 
as many will ultimately prove to have evidence of changes in their 
cardiorenal vascular tissues as will subsequently be found to be normal, 
multiparous women predominating in the former and primiparous 
women in the latter group. 

An important consideration is to gather some idea of the fundamental 
underlying pathology in this disease complex. I purposely use this 
broader name, cardiorenal vascular disease, because we are definitely 
including patients with very diverse disease entities such as the so- 
called essential or benign hypertension, some with malignant hyper- 
tension and other patients with chronie nephritis as the outstanding 
findings. In this latter disease some patients have primarily a vascular 
disease, while in others the pathology originated in the kidney paren- 
chyma itself. In the past with our available information it has often 
been impossible accurately to classify this complicated group of pa- 
tients. Possibly in the future with the newer descriptions given us by 
Volhard® and others, we may be able to differentiate our patients more 
accurately and accordingly be able to offer a much more accurate prog- 
nosis. It does not seem very justifiable from some points of view to 
include in the same group patients with benign hypertension that may 
have an expeetaney of life possibly up to fifteen or twenty vears and 
patients with pale hypertension as deseribed by Volhard® who have 
definite chronie nephritis and a relatively short expectaney of life. How- 
ever, for an analysis of our past experience we will have to be content 
with the general classification including such fundamental divergent 
disease processes as I have already outlined. It would seem that the 
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elarification of the diagnosis in the vast majority of the patients in this 
group can be arrived at only after a more or less prolonged period of 
observation and extensive study after the completion of the puerperium, 


TABLE IV. CHRONIC NEPHRITIS 
Sept. 1, 1932 to Sept. 30, 1956 


FULL TERM PREMATURE ABORTION 
Total cases 10316 321 699 
Chronic nephritis in 
above cases 133 22 39 
Total: 194 cases of chronic nephritis in 11,336 patients 


Incidence: 1.71% 


Table IV subdivides this group of patients according to the period 
of gestation at which pregnancy was terminated and demonstrates that 
a relatively large percentage of our patients were delivered prior to 
viability. In view of the fact that these diagnoses have only been made 
during the past four years, it is evident that the period of observation 
and study is as yet much too limited to get an accurate idea of what 
the ultimate end-results will be. However, it is significant at this time 
to state that there have already occurred three known instances of 
death in uremia due to chronie nephritis and that several other patients 
have marked impairment of kidney function, nitrogen retention, ex- 
treme degrees of hypertension or other signs suggesting an extremely 
unfavorable course. 


TABLE V. AGE OF CHRONIC NEPHRITIC PATIENTS 


FULL TERM PREMATURE ABORTION 

ates SPON. | OPER. SPON. | OPER. | SPON. | OPER. es. 
Under 20 1 4 0 0 0 0 5 2.6 
20-24 a3 3 2 4 2 5 29 14.9 
25-29 20 8 4 3 a 7 47 24.2 
30-34 25 16 4 2 2 4 51 26.3 
35-39 23 10 1 3 4 10 51 26.3 
40 and over iz 3 0 1 0 0 af 5.7 

89 44 9 | 13 13 26 194 


A study of the age incidence of this disease in our material is illus- 
trated in Table V and shows the relatively large number of these cases 
that we observed below the age of thirty-five years. Of course, the per- 
centage incidence of the disease actually rises with advancing years as 
is clearly shown in the two groups 30 to 34 and 35 to 39. The number 
of patients with chronic nephritis in both groups is exactly the 
same yet the latter group in the elinie population as a whole represents 
a considerably smaller number of patients. Purely from a statistical 
point of view it would seem unlikely that many of these patients are 
suffering from a benign type of hypertension because of the relative 
infrequency of that disease in young people. 


> 
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The fetal mortality illustrated in Table VI is 12.6 per cent which 
incidence is nearly 4 times that of the fetal mortality in the clinie as a 
whole. Of special note in this table is the frequency of deadborn in- 
fants which represents over two-thirds of the total fetal mortality. It 
is my opinion that these deaths are due primarily to the underlying 


maternal pathology. 


TABLE VI. INFANTILE MORTALITY 


FULL TERM PREMATURE 
SPON. OPER. SPON. OPER. TOFAL | PERCENTAGE 
Stillborn 2 0 0 . 0 5 10 
Deadborn 3 5 5 1 14 70 
Neonatal 1 a ] z 4 20 
6 6 6 2 20 


Total: 20 infantile deaths in 159 infants (4 twins included) 
Note: 2 deaths complicated by premature separation are included in the above 
table. One was deadborn, and one neonatal. 


It is also significant that in the total group of 194 patients as re- 
viewed in Table VII the disease was considered sufficiently serious to 
indicate a therapeutic abortion in 26 instances with sterilization in some 
eases and without that procedure in others. Twelve others were steri- 
lized at the time of cesarean section. This incidence of sterilization 
appears relatively small and is in part at least due to difficulties in ar- 
riving at the correct diagnosis. However, the remaining patients in 
this group have been given contraceptive advice. 


TABLE VII. CHRONIC NEPHRITIS WITH ABORTION. OPERATIVE ABORTIONS 


COMPLE- THERA- THERAPEUTIC 

TION OF PEUTIC STERILIZATION “NP HYSTERECTOMY 
0 12 9 5 26 


Total: 26 operative abortions with chronic nephritis 


Of great interest to the obstetrician and internist should be the pos- 
sible etiologic réle that pregnancy plays in the production of this dis- 
ease. Table VIII illustrates the fact that 65 out of the total of 194 


TABLE VIII. CuHronic NEPHRITIS FOLLOWING A PREVIOUS TOXEMIA 


FULL TERM | PREMATURE ABORTION 
SPON. | OPER. | SPON. | OPER. | SPON.| OPER. ee [one 
Chronie nephritis it 3 ] 1 0 10 26 40 
Eelampsia 1 0 0 2 1 0 4 6.2 
Other toxemia 11 G 0 a 4 10 30 53.8 
65 


patients had a previous toxemia, classified as illustrated in this table. It 
is significant that only 40 per cent had a previous diagnosis of chronic 
nephritis while on the other hand 60 per cent followed either eclampsia 
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or some other form of toxemia. The evidence here presented strongly 
suggests the possibility that the pregnancy itself exerts in some way an 
action initiating the disease in some instances, and very definitely ag- 
gravating the process with an onset prior to the gestation in question 
in others. With a view to possible clarification of this important point, 
it would seem significant that if we could prove an increased incidence 
of hypertension in the female population as a whole, that this might 
possibly substantiate this observation. 

Wetherby® has recently presented a very careful statistical study of the blood 
pressure in 5,540 individuals of whom 5,258 were women. His conclusions are that 
hypertension is more common in the female and that it definitely appears earlier 
in life in the female as contrasted to the male. In fact, he presents statistical 
evidence to show that the same degree of systolic hypertension is reached in the 
female during the decade forty to forty-nine years as is manifested in the male 
twenty years later. It is also, I think, significant to point out that ample evidence 
has been adduced to show that the disease is somewhat more benign in women as 
compared to men. Possibly this may be significant when related to the etiology. 
In fact Blackford and others? in a follow-up study of patients with a systolic 
pressure of 175 mm. Hg or over found that 70 per cent of the mortality occurred 
in men yet their patients who were followed from five and one-half to eleven 
years were predominately women, namely, 65 per cent of the total cases. Other 
worth-while studies of blood pressure in the apparently healthy group of our popula- 
tion have been made and suggest the same results. No mention is made by Wether- 
by of the possible effect of childbearing on his findings, nor does he mention the 
number of women in his study who had borne children. However, he does mention 
and proves from statistical data that the menopause is not a factor. In view of 
the fact that his material consisted of a large group of the lower and middle 
class patients from city and country, and including both housewives and working 
women, it seems fair to assume that it is at least possible that pregnancy has 
played some role in the production of the hypertension in question. 


So little is known of the treatment of this disease that little time 
need be devoted to the description of that subject. However, in view 
of the fact that the ultimate prognosis in this group of patients has 
such grave possibilities and the fact that the fetal mortality is so high, 
with the known aggravating effect of pregnancy itself, our one con- 
sideration of prime importance should be the early diagnosis of the dis- 
ease and the termination of pregnaney in definitely proved instances 
and the prevention of future pregnancies under the same conditions. 
In other words, from an obstetrie point of view the treatment of these 
patients is of value only from a negative point of view, namely, the pre- 
vention of a superimposed physiologic function of the normal woman 
which has a definite detrimental effect on the individual with a known 
disease of her eardiorenal vascular tissues. 


SUMMARY 


From a point of view of the prevention of maternal mortality and 
deaths subsequent to discharge from the hospital, it appears that the 
prevention of pregnancy in patients with definite evidence of cardio- 
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renal vascular disease is not only justifiable but is an essential part of 
our obstetric care of patients. With this same mind in view it is 
essential to follow patients with preeclampsia, eclampsia, unclassified 
toxemia and even the low reserve kidney patients in order to detect 
early changes in these groups of chronic cardiorenal vascular disease. 
Furthermore, it is emphasized that we are doing little good in prevent- 
ing pregnancy in the patient with advanced renal disease whose prog- 
nosis is obviously poor, and on the other hand, our utmost efforts 
should be directed to early diagnosis of the disease and the prevention 
of pregnancies where further aggravation of the process appears in- 
evitable or even possible. 

The prevention of the development of eclampsia by the earlier detec- 
tion and treatment of the disease in its preeclamptie form should be 
our constant aim in this type of toxemia. This latter condition has 
practically no maternal mortality and a low fetal mortality whereas 
the former has a much higher incidence of both mortalities. 

The evidence as presented shows that even in the classification of low 
reserve kidney or what may be termed in other classifications albumi- 
nuria of pregnancy, mild toxemia, etc. are not necessarily immune 
from the possibility of having some fundamental pathology in their 
cardiorenal vascular tissues as a sequela, and it is accordingly neces- 
sary to have extensive follow-up of every patient no matter how slight 
the degree of manifestation of toxemia that exists. 
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Bosch, H.: Mumps and Female Genitalia, Monatschr. f. Geburtsh. u. Gynik. 104: 
99, 1936. 


The author observed that a large proportion of women with hypoplasia of the 
genitalia had mumps during puberty or before this period. Many of these women 
recall having had pain in the sides during the attack of mumps. Among men it 
has long been known that orchitis is frequently associated with mumps, but text- 
books have very little to say about an analogous condition among women. In men 
with orchitis there is an interstitial inflammation which, if bilateral, leads to atrophy 
of the testicles and sterility. The author believes that in young girls with mumps 
there is a similar interstitial inflammation in the ovary which leads to hypoplasia of 
the genitalia and sterility. In most of the author’s cases there was oligomenorrhea 
and dysmenorrhea. The outlook for such women is not favorable because the sclerotic 
changes in the ovaries prevent ripening of the follicles and disturb the internal 


secretory function of the ovaries. 
J. P. GREENHILL. 


INCONTINENCE OF URINE IN THE FEMALE, THE URETHRAL 
SPHINCTER MECHANISM, DAMAGE OF FUNCTION, 
AND RESTORATION OF CONTROL* 


Wituiam T. Kennepy, B.A., M.A., M.B.(Tor.), L.M.C.C., F.A.C.S,, 
New York, N. Y. 
(From the Clinic of the Woman’s Hospital) 


[* A recent publication which was read before this Society last year, 
the author presented a few observations relating to the damage of the 
urethra, and concluded that there was a voluntary sphincter situated in 
relation to the middle third of the urethra in addition to an involuntary 
sphincter surrounding each of the inner and outer thirds of the urethra. 
Since that time it has been found that this voluntary muscle exerts but 
a small force about the middle third and a much greater force about the 
inner third. H. Dawson Furniss, in a discussion of the author’s presen- 
tation, showed slides from a recent paper in which H. Martius? described 
the presence of such a voluntary sphincter. The author, up to the 
present time, has not made any histologie study of the anatomy entering 
into these functions, yet he feels, from clinical observations and from the 
result obtained in the restoration of urinary control, justified in present- 
ing the following analysis of the sphincter mechanism, its damage and 
its restoration. It will be remembered that in the previous article the 
author presented evidence that the voluntary sphincter possessed the 
greatest, and the external involuntary sphincter the least sphincterie 
eontrol, and that the internal involuntary sphincter was very greatly 
enhaneed by a urethra stricture incorporated in or about it. The author 
now believes that the external sphincter exerts little force in preventing 
the escape of urine from the bladder, and also, that the normal internal 
involuntary sphincter alone may have sufficient power to prevent the 
escape of urine from the bladder. He now feels, too, that when the free 
involuntary internal sphincter is enhanced by the normal voluntary 
sphineter the control is quite positive. The following discussion will 
serve to clarify these assertions. 


THE INVOLUNTARY SPHINCTER (INNER) 


In most instances in the body, involuntary muscles are circular and 
are not attached or fixed at any point, but rather, suspended in some 
form of a sling. The small intestine lies in a mesentery sling and when 
the involuntary muscle of the small intestine is damaged and that por- 
tion becomes fixed, the remainder of the fibers which function in this 


*Read at a meeting of the New York Obstetrical Society, February 9, 1937. . 
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area lose much of their activity with the result that some degree of 
stasis or obstruction is established. Pain and discomfort may also ac- 
company this situation. Arteries run in loose areolar tissue between 
museles, ete., but when an artery becomes adherent to the healing frae- 
ture of a bone or becomes partially incorporated in a longitudinal sear, 
its contractility diminishes and pain or discomfort may follow. Thus, 
involuntary sphincters function best (1) when cireular (2) without at- 
tachments and (3) when suspended freely in a sling. In such a situa- 
tion do we find the inner involuntary sphineter of the urethra (Fig. 2, /). 
The weight of the bladder and its contents are partly suspended by the 
pubovesical ligaments and partly supported by the pubocervieal liga- 
ments and their associated vessels (Fig. 1). 


—Yy 


V.B.UA. UA. 


Fig. 1.—Diagram of the anterior portion of the endopelvic fascia with the 
anatomic structures on its surface, viewed from above directly through the pelvic 
inlet. V.S., Voluntary sphincter, P.V.L., pubovesical ligament, P.C.L., pubocervical 
ligament, I.M.U., internal meatus urethra, 7, trigone, B.W., bladder wall, E.P.F., 
endopelvic fascia, E.P.F.4+M., endopelvic fascia + muscle, J.V.A., inferior vesical 
artery, U.O., ureteral orifices, U., ureters, U.A., uterine artery, and V.B.U.A., vaginal 
branch uterine artery. 


The urethra is hanging freely in loose areolar tissue connected to the 
endopelvie fascia and to the periosteum of the pubis. Now labor comes 
along. The head is long delayed in the pelvis. Each uterine contrac- 
tion, first with a pinching of the urethra (rarely the bladder) between 
the head and one ramus, or, one ramus and the symphysis, or both 
rami, and second, with an inereasing grinding pressure, produces an 
ecchymosis in the urethral wall and doubtless small hemorrhages be- 
tween the urethra and the rami. After delivery, organization in this 
damaged area takes place and cicatricial bands between the urethra and 
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the rami form in varying degrees from a few scattered fibers to very 
dense adhesions. The involuntary fibers of the internal sphincter (Fig. 
2, IZ) if caught in this damaged area now become no longer able to eon- 
tract with freedom and whereas it was normally circular it has now 
taken on a distorted oval form with some fixation at one or more points, 
and the folds of the urethral mucosa no longer completely fill the 
urethral canal. This constitutes a larger part of the loss of control. It 
is not difficult to realize that normal function cannot be restored until 
these adhesions have been separated and steps have been taken to pre- 
vent their re-forming. This must be fortified by some enhancing strue- 
ture, either a closely related stricture or a slinglike support (Fig. 2, 7), 
either fascial or voluntary muscle beneath the involuntary internal 


Fig. 2.—The sphincter mechanism. JI, The normal relation of the voluntary 
sphincter to the internal involuntary sphincter looking directly into the pelvic outlet 
from below. JI, Damaged sphincter mechanism from the same viewpoint. J, Normal 
sphincter mechanism as seen from below, JI, traumatized sphincter mechanism as 
seen from below, V.S., voluntary sphincter, J.S.I., internal involuntary sphincter, 
U., urethra, U.M., urethral mucosa, A., adhesion between internal sphincter and pubic 
ramus, and D., Splitting of voluntary sphincter fibers. 


sphineter muscle. Jt is this sling support, which, previously described 
transplanting operative procedures, have been ingeniously devised to 
construct. 

THE VOLUNTARY SPHINCTER 


This sphincter, like all voluntary sphincters, must have an origin, an 
insertion, a fascial sheath and a motor nerve supply. Several authors 
have stated that many nulliparous women, who, having begun to void, 
are unable to interrupt the flow of urine. This would point to some in- 
complete development of the voluntary muscle which plays a part in 
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sphincter control. One might here deduce that such a muscle having its 
origin laterally to the urethra and its insertion in a midline raphe had 
not been completed during fetal development. Such a condition would 
predispose to a partial potential loss of sphincter control. From experi- 
ence, one who has had the misfortune to produce incontinence more than 
once in patients who were operated upon for a cystocele, is chagrined 
that he has damaged some part of the sphincter control. Since the 
urethra did not seem to have been exposed, he felt that he had severed 
the voluntary fibers below the urethra and had failed to restore them 
when the incision beneath the urethra was closed. Let us look at the 
anatomy behind the symphysis and combine it with our findings at 
operation. After one separates the urethra from the ramus, places a 
finger on the posterior of the symphysis laterally and makes traction on 


Fig. 3.—Anatomic structures posterior to the symphysis (From Cunningham). 
L.M., Levator muscle, E.P.F., endopelvic fascia, T.L., triangular ligament, S., 
symphysis, 7.I., tuberosity ischium, C., coccyx, O.F., obturator foramen, 0.A., obturator 
artery, and O.N., obturator nerve. 


that portion of the vaginal wall lateral to the urethra and high up in the 
vestibule, one feels there is some pulling from a fixed point which seems 
to be the white line (Fig. 3). Fig. 3 illustrates the anatomical strue- 
tures posterior to the symphysis pubis. From this point come off only 
the levator fibers in their sheaths, and it is quite possible for one from 
each side to join in a median raphe beneath the urethra. If so, where 
do they come relative to the urethra? Having used silver wire, it was pos- 
sible to photograph the bladder and the urethra after the method in the 
author’s previous article. An anterior view is shown in a drawing from 
such a roentgenogram as shown in Fig. 4+. If one outlines the white line 
and draws lines from each to a median raphe (the silver wires) we see a 
urethral support which passes beneath the inner third of the urethra. 
A drawing from a lateral roentgenogram (Fig. 5) similarly illustrates 
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this support. Joshua W. Davies, who has contributed much to the easy 
understanding of the pelvic anatomy, and who has helped me much in 
clarifying the muscular arrangement, believes these fibers to be the 
anterior portions of the levator muscles. During labor this sphineterie 
support may suffer damage by breaking the fibers near their insertion in 
the median raphe. Hence the ‘‘sagging’’ of the urethra as described by 
B. P. Watson. Thus, the loss of voluntary sphincter control consists of 
damage of the voluntary sphincter in or near the midline. To restore 
this sphincter control one must remove the damaged portion of the 
voluntary sphincter and approximate in the midline the remaining— 
fortunately little damaged—portion of this voluntary sphincter. 


Fig. 4. Fig. 5. 


Fig. 4.—Drawing from a roentgenogram of the sac in the urethra and_ bladder, 
after operation, before the silver wires have been removed (anteroposterior view). 
V.S., Voluntary sphincter, W.L., white line, S.W., silver wire—over medium raphe 
S., urethral sac, R., ramus pubis, B., bladder, B.W., bladder wall, O.F., obturator 
foramen, and E£.M.U., external meatus urethra. 

Fig. 5.—Drawing from a roentgenogram of the sac in the urethra and bladder, 
after operation, before the silver wires have been removed (lateral view). V.S., 
Voluntary sphincter, S.W., silver wire over median raphe, W.L., white line, B., 
bladder, B.W., bladder wall, S., urethral sac, L.S.I., left spine ischium, SY., sym- 
physis, E.M.U., external meatus urethra, and R., ramus. 


THE SPHINCTER MECHANISM 


When an operation (1) separating the urethra from both rami and 
plicating the urethral wall in the midline to prevent the reattachment 
of the urethra to the rami and (2) restoring the practically undamaged 
portions of the voluntary sphincter (levator fibers) beneath the urethra 
has been done, one is happy to find that incontinence can be diseon- 
tinued and sphincteric control can be established. The author, there- 
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fore, defines the sphincter mechanism as the free internal involuntary 
sphincter muscle supported and enhanced by the voluntary sphineter 
musele sling containing levator muscle fibers (see Fig. 2, J). 


OPERATION FOR THE RESTORATION OF SPHINCTER CONTROL 


Each labium is fastened laterally to the skin by a suture. A perineotomy is done 
when necessary, to sufficiently expose the anterior vaginal wall for a cystocele opera- 
tion. The midline anterior to the cervix is incised, exposing the lower portion of the 
bladder. The bladder is removed from the cervix and the vaginal wall then separated 
from the bladder laterally as far as the rami and forward to about 1.5 em. from the 
external meatus of the urethra. By a blunt dissection (Fig. 6), the urethra is 
separated from the median posterior margin of the ramus (keeping extremely 


Fig. 6.—Drawing to show the urethra removed from the right ramus of the pubis. 
The separation has been carried back into the paravesical space, a distance of about 
6 cm. U-R-E-T-H-R-A, urethra from internal to external meati, S, line of separation 
into paravesical space freeing the urethra from the ramus pubis. 


close to the ramus) and the separation carried into the paravesical space, which 
is about 6 em. The same dissection is repeated on the opposite side, after which 
the urethra becomes entirely free laterally. Sometimes in this separation, one may 
encounter a branch of the inferior vesical artery which is usually on the bladder 
and should be ligated. Three mattress (No. 1 chromic catgut) sutures, 1, 2, 3, 
are placed as shown in Fig. 7, 3, in the diagram having been tied. 3 is placed’ just 
above the internal meatus of the urethra, indicated by the U in U-R-E-T-H-R-A 
in Fig. 7. These sutures are tied and held for traction. When traction is made, 
one now observes that there is a smooth, very tensile wall of the urethra which has 
apparently never been damaged. Sutures 4 and 5 as shown in Fig. 8 must be 
placed so that when they are tied, this structure meets its opposite mate in the 
midline. Suture 6 will simply plicate the lower portion of the urethra. The vaginal 
wall is then cut so that when approximated in the midline there will be little 
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Fig. 7.—Drawing to show the urethra separated, from both rami of the pubis. 
Mattress sutures have been placed to enfold_ the urethral wall, thus strengthening 
more or less its damaged structures. 1. 2. 3., Mattress No. 1 chromic catgut sutures, 
3. is tied; S., separation—urethra from ramus of pubis (bilateral) ; U-R-E-T-H-R-A, 
urethra from internal to external meatus; U.O., position of ureteral orifices; and U., 
position of internal meatus, urethra. 


Fig. 8.—Drawing to show the first row of mattress sutures tied and the second 
row of mattress sutures placed to further enfeld the urethral wall and to bring the 
undamaged urethral wall under the urethra. The urethra cannot now reattach itself to 
the rami of the pubis. Its wall is now undamaged urethral structure. /. 2. 3., First row 
of mattress No. 1 chromic catgut sutures tied, S., separaticn—urethra from ramus 
pubis (bilateral), F¥., smooth tensile fascialike tissue on wall of urethra (undamaged), 
4. 5. 6., second row of mattress No. 1 chromic catgut sutures placed, U-R-E-T-H-R-A4, 
urethra from internal to external meatus, U., position of internal meatus urethra, 
and UO., position ureteral orifices. 
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Fig. 9.—Drawing to show the vaginal wall after the damaged portion has been 
removed. The voluntary sphincter is being drawn together with silver wire. The 
first wire is passed laterally and anteriorly as far as possible, to grasp the undamaged 
retracted fibers. Position of fibers is shown in the insert. 4.5.6., Second row of 
mattress No. 1 chromic catgut sutures tied, 7. 8.9., No. 26 silver wire sutures, V.S., 
voluntary sphincter, W.L., white line, and Insert, showing position of voluntary 
sphincter fibers. 
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Fig. 10.—Drawing to show all sutures tied. Interrupted catgut sutures approximate 
the margins of the vaginal flaps. Silver wire sutures are approximated and twisted 
to hold the voluntary sphincter fibers. Vaginal wall closéd, interrupted No. 2 chromic 
catgut; 7. 8.9., silver wire No. 26. Sutures twisted; and S.W., silver wire. 
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redundancy. The vaginal wall high up in the vestibule is now grasped with an Allis 
clamp (Fig. 9) and pulled out to see the highest dimple, through which the needle 
on the silver wire, 7, is passed, very close to the margin of the ramus. It is carried 
over and out at a corresponding point on the opposite side. This tissue has in it 
the fibers of the voluntary sphincter as shown in the insert in the corner of Fig, 9, 
Two other silver wire sutures, 8 and 9, are placed as illustrated. The midline js 
then closed with interrupted No. 2 chromic catgut sutures. The silver wires are 
approximated gently and twisted each to its opposite, and the finished anterior 
urethral wall is illustrated in Fig. 10. A shot is placed on the long end of all 
six wires together. A No. 14 male catheter is placed in for retention and left in 
about six days. The silver wires are removed about the twelfth day. Should any 
irritation of the trigone manifest itself while the catheter is in situ, the connection 
to the catheter is removed and one ounce of a freshly made 5 per cent solution of 
papain is put into the bladder through the catheter, the catheter clamped for two 
hours, then reconnected. This should be repeated once each day for two or three days. 
After the catheter has been removed and the patient is voiding normally, but there 
is a trigone irritation, the catheter should be passed, the bladder emptied and the 
papain solution instilled once each day for three days. 


RESULTS 


For convenience in analyzing a group of 28 consecutive cases to give 
one a cross-section of the type of eases, the author has divided them into 
seven groups: 


Group 1: Patients whose major complaint was incontinence and who had minor 
complaints which also needed relief, were 25. 

Group 2: Patients who had stress incontinence associated with some degree of 
prolapse, cystocele, ete., were 5. 

Group 3: Patients twice or more operated upon for relief of incontinence, were 2. 

Group 4: Number of patients operated upon once before for incontinence were 3. 

Group 5: Number having incontinence more than two years, were 14. 

Group 6: Number who had incontinence for a number of years and for two 
years or more had lost the sensation of control or voiding, were 3. 


Group 7: Number who had an adherent retroversion studded with myoma was 1 
(appears also in Group 2). 


COMPLICATIONS 


First, in Group 1 (also appears in Group 5) was one patient who was 
operated upon for incontinence of urine, cystocele, first-degree prolapse, 
lacerated pelvic floor, and rectocele. After the catheter was removed 
about the tenth day she was unable to void, was catheterized for about 
eighteen days (she was taught to ecatheterize self). Five weeks after 
operation she was cystoscoped by Dr. George Hoch. There was no 
stricture found but the trigone had raised edematous longitudinal folds 
which evidently prevented the muscular opening of the internal meatus. 
This patient catheterized herself for three weeks more, then began to 
void and is now voiding and completely continent. 
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Second, in Group 1, there was a patient who had to be catheterized 
for about twenty-four days, then she began to void but had from 4 to 
§ ounces’ retention. This diminished and she went home. The Visiting 
Nurse Service catheterized her each afternoon for about ten days. She, 
having a fair degree of intelligence, was taught to ecatheterize herself 
and eight weeks after the operation she began to void and has done so 
since, She also is completely continent. 

Third, in Group 7, the patient presented a difficult operation. A 
uterus retroverted in third degree and studded with myoma had lowered 
the vitality of the vaginal wall posteriorly. The urethra was densely 
adherent to the right ramus for about 1 em. In separating the urethra 
from the ramus a large opening was made into the urethra and this was 
closed with a running mattress suture. The uterus was removed, the 
urethra plicated and the urethral portion of the vaginal incision closed 
with silver wire and interrupted catgut. The bladder and cervical por- 
tion of the anterior incision were closed with interrupted catgut; a 
rectocele and pelvie floor were repaired and a retention catheter put in 
the urethra. On the tenth day, urine appeared constantly on the pads, 
and it was found that the posterior portion of the anterior wall incision 
had broken down. This was treated daily and on the eighteenth day 
urine came only through the catheter. Five days later the catheter was 
removed and the patient apparently had continence and was allowed to 
go home. She returned in about one week, quite incontinent, and was 
readmitted to the hospital for a study. Using indigo earmine and ob- 
serving the vagina and urethra, the urethra seemed to be the only escape 
of urine. By treatment, this patient can be dry for periods varying 
from half an hour to two hours. Nevertheless, I believe that this pa- 
tient will need a second operation later and, fortunately, she is the only 
one in the group of 28 patients who shows any sign of needing further 
operative procedure. 

Fourth, in all groups, about half of the patients, at some interval after 
removal of the catheter, presented symptoms of a moderate trigonitis 
lasting for four or five days. This was relieved by a daily instillation 
into the empty bladder of an ounce of a 5 per cent solution of papain. 


URINARY CONTROL 


Strange as it may appear, in Groups 3 and 4, and 6, which comprised 
all the patients who had been previously operated upon for incontinence 
and those who had lost all sensation of control or voiding, now have 
normal control of their urine. There are two patients who have some 
degree of incontinence: (1) the one in Group 7 described in detail above 
and (2) another from Group 1, who was continent for two and one-half 
months, then contracted a cold and suddenly became partially ineon- 
tinent. Whether or not this may be an urgeney could not be ascertained, 
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but it is most likely, because usually from my observations in the follow. 
up clinic, a permanent incontinence begins before four weeks after the 
operation is done. 

Of 28 patients, 26 have had urinary control restored, one has an in. 
continence which may not be permanent and one has sufficient ineonti- 
nence to lead one to believe she may require a second operation, 


CONCLUSIONS 


1. From observations in this study one may describe the sphincter 
mechanism as made up of a free involuntary sphincter surrounding the 
inner third of the urethra, supported and enhanced by a voluntary 
sphineter composed of the anterior portions of the levator museles, 
which unite in a median raphe beneath the urethra. Since in the previ- 
ous article the greater sphincteric force was found to exist about the 
middle third of the urethra one may deduce that the above sphineter 
mechanism also lies around and beneath the middle third, having more 
and stronger fibers in this location. 

2. That a woman who has never had a labor but who begins to suffer 
a partial incontinence of urine due to loss of sphincter control may 
have had an incomplete union of the fibers composing (1) the involun- 
tary sphincter and (2) the voluntary sphincter. 

3. That labor may injure (1) separately the involuntary sphineter 
by directly or indirectly causing it to be distorted and fixed to the 
ramus of the pubis, thereby very markedly diminishing its function as a 
sphineter and (2) separately the voluntary sphincter by splitting its 
fibers parallel to the urethra in or adjacent to the median raphe and 
(3) econjointly at the same labor (1) and (2). 

4. That the most difficult cases, namely, those previously operated 
upon for incontinence of urine and those who had lost sensation of con- 
trol or voiding, all had continence restored. 

5. That the only complete failure was one whose operation was fol- 
lowed by an infection in and sloughing of the anterior vaginal wall. 

6. That since the method offered to restore continence of urine is fol- 
lowed by a reasonable degree of success, one might logically deduce that 
the description of the sphincter mechanism was nearly correct. 

The author expresses his appreciation to Dr. George Gray Ward, Chief Surgeon 


of the Woman’s Hospital, for the privilege of carrying on this work and to Dr. 
Edward A. Bullard for assigning him so many of these cases. 


REFERENCES 


(1) Kennedy, William T.: Am. J. Osst. & GyNeEc. 33: 19, 1937. (2) Martius, 
H.: Zentralbl. f. Gyniik., Jan. 25, 1936. (3) Davies, Joshua W.: Surg. Gynec. 
Obst. 54: 495, 1932. (4) Davies, Joshua W.: Ibid. 60: 941, 1935. (5) Davies, 
Joshua W.: Ibid. 63: 349, 1935. ; 


79 East NINETY-FiIRST STREET 


7 


KENNEDY: INCONTINENCE OF URINE IN FEMALE 587 


DISCUSSION 


DR. THOMAS C. PEIGHTAL.—About a year ago Dr. Kennedy demonstrated 
his operative technique to us at Roosevelt Hospital and since that time we have 
practiced it in 18 cases. In 3 of these there was no incontinence, but the cystocele 
was accompanied by marked sagging of the urethra, which it appeared could be sup- 


ported best by Kennedy ’s method. 

In the other 15 cases there were varying degrees of incontinence, 5 of them 
having had previous unsuccessful operations for incontinence. Three of these 15 
incontinent cases were done too recently to be considered in measuring operative 
success but of the other 12 patients, who have been out of the hospital now for from 
four to twelve months, 11 are continent and one leaks occasionally on severe 
coughing. 

The complications which we have met are roughly of two kinds, one due to opera- 
tive injury of the urethra and the other to subsequent cystitis and pyelitis. Of the 
first type there were 2 cases. In one in which the urethra was torn at operation 
and immediately repaired, there was sufficient stricture with some bladder residue 
to require catheterization and postoperative dilatation of the urethra for several 
weeks, but this patient now voids without residue and has satisfactory control. The 
other patient developed a small urethrovaginal fistula in the middle third of the 
urethra due to one of the supporting ‘‘sling’’ sutures of black silk sloughing into 
the urethra following operation. This fistula was successfully closed without further 
difficulty five months after her operation and this patient now has good continence. 

The other complication, cystitis or pyelitis, occurred in 3 patients, but all 3 are 
now well and continent. As all these patients had an indwelling catheter for from 
one to two weeks, this complication was altogether likely. We feel that, as one de- 
velops his skill in this technic and carefully organizes the postoperative care, these 
complications will oceur much less frequently. 

The most important step of the whole technique is the free mobilization of the 
periurethral tissues from the rami of the pubie bones. When this is freely accom- 
plished the defect in the tissue beneath the urethra becomes more apparent and one, 
two, or even three layers of infolding sutures may be placed without undue tension. 
The building up of such a urethral support is possible only when all adhesions to the 
pubie arch are thoroughly freed. 

In considering the postoperative treatment one should give due consideration to 
the length of time the indwelling catheter is to be allowed to remain in the bladder. 
The purpose of its use has been served as soon as the postoperative periurethral 
swelling has receded to the point where voiding is possible. In our early cases we 
kept the catheter in place for two weeks, but more recently we have found it can be 
removed, in the majority of instances, in from six to eight days. One must then 
eatheterize these patients periodically as not all begin to void at once; and catheriza- 
tion should be done for a few days after voiding begins, to be certain no bladder 
residue develops. These are minor points, but all are important from the stand- 
point of comfort and smooth convalescence. 


DR. GEORGE F. HOCH.—From the urologie standpoint, I think it is quite im- 
portant that all these patients, prior to having any operative work done on them, 
should have a complete urologic study because not infrequently an incontinence 
is merely an urgency that may be due to some disturbance in the bladder, such as 
tumor or renal tuberculosis. 

The opposite situation may also exist, such as a recent case I have seen, which 
a urologist had been taking care of for three years, treating her bladder, even so far 
as fulgurating points in the bladder, which he said were inflamed, and also fulgurat- 
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ing the vesical neck. She had complete incontinence and obvious relaxation of the 
vesical neck. On cystoscopic examination nothing was noted in the bladder at any 
time. She was referred to Dr. Kennedy who cured her incontinence by operation, 


DR. HENRY D. FURNISS.—It seems to me that this procedure is largely an 
extension of the Kelly operation. I doubt the wisdom of such a wide dissection as 
with less dissection you can, as a rule, get the same results. Dr. Kennedy’s first 
sutures go pretty well back on to the bladder, which may account for some of 
the retention. 

It is well to operate with a Pezzer catheter in the bladder. By pulling it forward 
you can determine the location of the internal sphincter. The sutures should infold 
the vesical neck and also the urethra. 

Kelly originally advocated silk, which is admirable, unless you get an infection, 
I believe we have a superior suture material in fine stainless steel wire (33 gauge); 
steel wire is easily tied and can be left in situ as it causes no irritation, and there is 
less chance of infection than from catgut or silk. I believe catgut is a very unsafe 
material to use, especially chromic catgut. 

There is a class of case in which I do not think a vaginal type of operation is 
suitable: in women with a very thin atrophic vaginal wall. There isn’t enough 
thickness of the vaginal mucosa to get a good result. Such cases are best repaired 
by infolding the sphincter and the urethra through a suprapubic incision. This can 
be done extraperitoneally, and with almost no bleeding. The bladder sphincter lies 
out in the wound and sometimes the operation is a bit difficult. 

By infolding the bladder and going as far back as Dr. Kennedy does, one runs 
the risk of injuring a ureter. I had such a misfortune. In that particular case 
I did not use a Pezzer catheter but went back too far, and injured the left ureter, 
producing a uretero-vaginal fistula. 


DR. MAX D. MAYER.—Some years ago, after a careful follow-up of all our 
plastic material at the Mt. Sinai Hospital, we were somewhat disappointed at the 
results of the operation for incontinence that we were using at that time. In par- 
ticular it was found that our attempts at cure of the incontinent cases where there 
was very little or no cystocele were unfortunate. Starting in January, 1935, then, 
an attack was made on this problem from three directions. We tried, first, to 
eliminate those cases of incontinence that were not based on an organic ground, by 
investigating the mental component. A certain percentage of cases were thus at once 
eliminated, for it was found that much could be done by treating those patients on 
a nonorganic basis. The second approach was by the cystoscope and local treat- 
ment. The third was by a revision of our operative technique. 

Our results from January, 1935, for the subsequent eighteen months were con- 
siderably improved. In 50 cases we had cures in all but 5, and when an operation 
was performed, which was very similar to the one Dr. Kennedy described, we suc- 
ceeded in curing 19 out of 20 cases. The operation that we de is somewhat simpler 
in technique. The incision is carried forward in the anterior vaginal wall to about 
a half centimeter from the external meatus, the pubo-cervical fibers, the bladder pil- 
lars, are exposed as well as the entire urethra and mobilized for the inferior 
two-thirds of its circumference. The tissues are pushed back to and behind the 
pubis until they cannot be pushed back any farther. This clearly delineates the 
uretero-vesical junction. The bladder is then pushed back and anchored back by 
suture of the pubo-cervical fascia, which is attached to the cervix. Then a stitch, 
very much like the Kelly stitch, is placed, catching the sphincter, and then from 
that point forward the urethra is freed for its entire length and infolded by sewing 
over the suburethral fascial structures. We believe that this mobilization of the 
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urethra, permitting it to go up when the bladder is pushed up, is an important 
feature in the good result, and also that this suture at the uretero-vesical junction 
acts as a sort of organic pessary. 

The factor of voluntary control, in addition to the involuntary control, is most 
important. For a while, when the involuntary control is lost, due to a birth trauma, 
there may be compensatory function of the voluntary control so that the effect of 
the birth trauma may not be noted till many years after a childbirth. Then, with 
asthenia or intercurrent illness, or progression of prolapse or cystocele, the latent 
lesion is made manifest. It is for that reason that with complete restitution of the 
voluntary control, in addition to the strengthening of the involuntary control, we 
feel it is important, in addition to the simpler procedure we use for the cure of the 
anterior vaginal wall, to add a perineorrhaphy and restitution of the posterior por- 
tion of the levator function. 


DR. HERMAN GRAD.—To appreciate this operation for incontinence one 
really has to see it done, and then he is surprised at the extensive dissection that is 
necessary to free the urethra from its adherent position. The success of the op- 
eration depends on this careful dissection. 


DR. WILLIAM T. KENNEDY.—I wish to thank Dr. Peightal for his support of 


my findings. His results compare with mine, so that I feel, while the last word 
has not been said on this subject, yet the direction in which we are going is the 


right one. 


THE BISSELL OPERATION FOR CYSTOCELE* 


HERMANN Grab, M.D., F.A.C.S., New York, N. Y. 
(From the Clinic of the Woman’s Hospital) 


HIS paper is presented as a memorial to a former distinguished 

member of this Society, Dr. Dougal Bissell, who died in 1935. He 
devised an operation for the cure of cystocele, which he deseribed in 
a paper before this society in 1918. I wish to present before you 
a study of 100 cases of this operation. Dr. Bissell named the operation 
the ‘‘fascia lapping operation for the cure of cystocele,’’ but in later 
years admitted that it was not fascia but vaginal wall which was plicated. 
The operation consists of incising the anterior wall of the vagina from 
the meatus to the cervix in the midline, as shown in Fig. 1. The anterior 
vaginal wall is then freed from the bladder by entering the nonvasculo- 
reticular layer of tissue between the bladder and the vagina, as shown 
in Fig. 2. The anterior vaginal wall on the right side of the patient 
is then denuded of its mucosa and the denuded part plicated under 
the left half of the vaginal wall, like buttoning up a double-breasted 
coat. The denuded portion of the vagina is sutured into position by 
chromie gut, the suture being passed in the left suleus of the vagina 
(Fig. 3). The left side of the vaginal wall is then sutured snugly over 
the right half (Fig. 4). Fig. 5 shows the completed operation. One 


*Read at a meeting of the New York Obstetrical Society, February 9, 1937. 
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hundred eases of this operation for the cure of cystocele, performed by 
me, were taken from the records of the Woman’s Hospital for study and 
review. Beginning with March 23, 1926, the cases were taken conseeu. 
tively and the one hundredth patient was operated upon Dee. 3, 1930, 
a period of three years and nine months. These patients had follow-up 
records ranging from three months to eight years after operation, 


Fig. 3. Fig. 4. 


The ages of these patients ranged from the youngest, of 31 years, to the 
oldest, of 70 years. 

The operative procedures followed in this series of cases were as 
follows: The uterine canal may or may not be curetted, depending upon 
symptoms present and also the age of the patient. The cervix of the uterus 
is amputated in all cases, either at the internal cervical os or below this 


Fig. 1. Fig. 2. 
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point, depending upon the length and hypertrophy of the organ. The 
canal sutures are placed on the right and left side of the cervix, instead 
of anteriorly and posteriorly. The cystocele is then repaired as described 
by Bissell. The rectocele is repaired by a few sutures in the fascia of 
the levator ani muscle and the urethrocele by the Kelly stitch. The 
perineum is then repaired by the Emmet or Hegar method so ingeniously 
improved by our worthy member, Byron Goff. If a complete tear is 
present, silver wires are used in the sphinetor ani, otherwise, chromic 
eut is used throughout the entire operative field. In two eases, in this 
series, a Watkins interposition was also performed. 

In the series of 100 cases, there were 36 cases of procidentia uteri, 
as shown in the table. Fourteen of these eases were third-degree pro- 
lapse. In 6 of the 14 eases, or 42.2 per cent, of complete prolapse, a 


Fig. 5. 


vaginal hysterectomy was added to the operative procedure outlined 
above, and in one ease, a Watkins interposition was performed. The 
reasons for vaginal hysterectomy in the 6 eases of complete prolapse 
were as shown in Table IT. 


END-RESULTS 


There were 97 anatomic restorations of parts with symptomatie cures. 
The subsequent history in the three cases where the operation failed 
were as follows: One patient was reoperated upon a year after the first 
operation. A Bissell cystocele operation was again performed. This 
time the operation succeeded in curing the patient. In the other two 
cases, one is now able to wear a pessary which gives her complete relief. 
Before this operation she was unable to wear any pessary at all. The 
second patient has a sagging of the cystocele, but is symptom-free and 
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needs no further operation. The follow-up in these 100 cases demon. 
strated that if the Bissell cystocele operation fails to cure, the failure 
will become manifest during the first three months after the operation. 

The failure in all three cases was due to an inflammatory reaction 
that followed the operation, including high temperature, bleeding, early 
absorption of the catgut and failure of complete union of the plicated 
and sutured parts. 


TABLE I. ONE HUNDRED CASES OF CYSTOCELE AND ASSOCIATED LESIONS 


First degree prolapse 20 cases 
Second degree prolapse 2 cases 
Third degree prolapse 14 cases 
Cystocele 100 eases 
Rectocele 79 cases 
Lacerated pelvic floor 86 cases 
Lacerated pelvic floor complete through 3 cases 
sphineter ani 
Lacerated cervix 43 cases 
Urethrocele 15 cases 
Hypertrophy of cervix 18 cases 
Carcinoma of cervix 1 case 


TABLE II. OPERATION FOR THIRD-DEGREE PROLAPSE 


Vaginal hysterectomy 

Mayo technique 

Bissell cystocele repair 6 cases 
Emmet-Goff pelvic floor repair 42.2 per cent 


Watkins interposition 

Amputation of cervix 

Bissell cystocele repair 1 case 
Emmet-Goff pelvic floor repair 


Amputation of cervix 


Bissell cystocele repair 7 cases 
Emmet-Goff pelvic floor repair 14 cases 


Reason for Vaginal Hysterectomy 


Myoma. uteri 2 cases 
Suspected malignancy 2 cases 
Extreme eversion of vaginal wall 2 cases 


6 cases 


The technique of the Bissell operation is not difficult to master, and 
when acquired, the operation is easily performed. It is not time con- 
suming, and if the technique is followed, the depth of the vagina is not 
shortened but rather lengthened. The operation restores the anterior 
wall of the vagina to a normal appearance and gives excellent symp- 
tomatic cures. I recommend this operation very highly. It gives ex- 
cellent results in a very large percentage of cases. 


225 CENTRAL PARK WEST 


METHODS AND RESULTS OF TREATMENT IN CARCINOMA 
OF THE CERVIX AT THE MEMORIAL HOSPITAL* 


P. Heary, M.D., anp E. L. M.D., NEw York, N. Y. 


HE diagnosis and treatment of carcinoma of the uterine cervix 
| present one of the more important medical problems with which 
we are confronted. In spite of increased prophylactic procedures, 
inereased diagnostic acumen among physicians in the early recognition 
of the disease, and augmented facilities for therapy, the yearly death 
rate is still high. Hoffman‘ finds it to be 12.1 per 100,000 in the United 
States. There is reason to believe that these figures are too low. Pack 
and Lefevre? found that carcinoma of the cervix comprised 24.94 per 
cent of all cancers in females admitted to the Memorial Hospital. This 
was 11.16 per cent of all cancer admissions. 

Etiologic factors of trauma incident to childbearing, unrepaired 
cervical lacerations, and chronic inflammatory conditions are well 
known, but earnest efforts by surgeons, gynecologists, and obstetricians 
to remove these factors do not seem to be reducing materially the in- 
cidence of cancer of the cervix. This report shows but slight increase 
in the percentage of early cases seen. The routine use of the Schiller 
test and the colposcope may bring some improvement, but those who 
have used these tests are not uniform in their commendation. Unfortu- 
nately in our work we rarely see cases which require these refinements 
of diagnosis as the diagnosis is usually obvious when the patient is 
referred to us. 

The object of this report is to bring up to date the most recent five- 
year end-results obtained at the Memorial Hospital and to discuss some 
of the problems encountered in treatment. The number of patients seen 
and treated in our clinic is large enough to enable us to draw some 
conclusions which we hope may be of value to others. Because of the 
unusual facilities of the institution, we are able to try different forms 
of therapy on sufficient numbers of cases in an attempt to determine 
their relative value. 

Radiation has been our method of choice in all eases of cancer of the 
cervix for the past twenty years. Radiation, with its low primary 
mortality, and its offer of cure to a larger percentage of all cases, has 
distinct advantages over the radical Wertheim operation. Also the in- 
creased number of men capable of administering radiation and the 
comparable results obtained by it, in the operable group of cases, have 
given it a dominant position in the treatment of cervix cancer. The 


*Read at a meeting of the New York Obstetrical Society, March 9, 1937, 
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permanence of ‘‘cure’’ is thought to be equally as good as that obtained 
by surgical methods. In looking over our files for the years 1918 to 1997 
inclusive, a ten-year period, we find, that of 1,433 cases of carcinoma of 
the cervix seen on the Gynecological Service, 1,395 cases were grouped 
as primary and recurrent cases. In January, 1937, ten to nineteen years 
later there were 144 patients or 10.2 per cent of these groups still alive. 
This does not represent the entire ten-year survival rate, but merely 
gives the number surviving in 1937 and is of interest as an indication 
of the permanence of cure by radiation methods. 


TABLE I. CARCINOMA OF THE CERVIX 1918-1927 


CASES SEEN ALIVE IN 1937 
Primary 1,129) 118 
Prophylactic 38 14 
Total 1,433 158 


During the last two decades, many changes have been made in our 
radiation methods for the treatment of cervix cancer. First, radium 
alone was used, in the form of the element and placed against the lesion 
or into the cervical canal. Later it also was applied externally about 
the pelvis in the form of radium packs. Credit is due the late Dr. 
Harold Bailey for establishing methods of cross-firing the diseased area 
by radiation. Still later, bare glass tubes containing the radium emana- 
tion were implanted in the periphery of the cervix in order to give a 
more uniform dose. This method was disearded when we learned how 
to make the gold filtered radon seeds in use today. In 1922, external 
radiation in the form of low-voltage roentgen therapy, in combination 
with the direct application of radium, was introduced as a routine pro- 
cedure in our clinic. In 1926, high voltage roentgen therapy represented 
by the 200 k.v. machine was instituted, This voltage has continued to 
be our standard to the present. For a short period of time in 1931, and 
1932 a few patients were treated by roentgen rays generated at 700 kv. 
peak. The number, however, was too small to be of statistical value, 
even though the encouraging results obtained would suggest that super- 
voltage machines may have distinct value in selected cases. These forms 
of external radiation are used in an effort to increase the amount of 
effective radiation delivered to outlying parts of the pelvis not affectede 
by radium applied to the cervix. 

During the years under consideration in this report, i.e., 1928 to 1931 
inclusive, the usual procedure consisted of a preliminary eyele of 
roentgen therapy delivered through 4 pelvic portals measuring 15 by 
10 em. One portal was treated daily with a dose of 750 r. The physical 
factors were: 200 k.v. (peak), 4 or 30 ma., 50 em. T.S.D. and 4% mm. cu. 
filtration. The beam was directed toward the parametrium so that this 
region was cross-fired without cross-firing the bladder and rectum. 


+ 
= — 
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We consider this method of cross-firmg of the parametrium to be of 
extreme importance. Within a week or ten days a radium treatment 
of 1500 me. hr. was given directly against the cervix by means of a 
vaginal applicator called the ‘‘bomb.’’ This applicator could also be 
directed in such a way as to irradiate either or both fornices in a similar 
manner. The following day an intracervical and intrauterine applica- 
tion of 3000 me. hr. was given. This form of applicator consisted of two 
radium capsules of unequal strength arranged in tandem within a 
rubber tube which was inserted into the cervieal and uterine canal. The 
lower capsule was twice the strength of the upper one. In eases having 
bulky papillary and pedunculated lesions, the snare cautery was used 
to remove excess disease before the radium application. Antiseptic 
douches administered daily greatly aid in clearing up the infection and 
reducing the foul vaginal discharge. These douches also aid in prepar- 
ing the site of disease for the application of the radium. 

Since 1933, we have used the divided dose method of roentgen therapy 
while the radium applications have remained the same. By this method 
we have increased the dose to the parametria from 1 to 2.5 erythemas. 
This has been made possible by the addition of the two lateral pelvie 
fields and an increase of the total dose. The filter has remained the 
same but the target skin distance has been increased to 70 em. Instead 
of the 750 r. dose per portal which we formerly gave at one treatment, 
we now treat two opposite portals daily with doses of 200 to 250 r. 
A total of 1500 r. per portal can be tolerated without permanent skin 
damage if given over a period of twenty-one days. 

These changes in methods of therapy have paralleled increased knowl- 
edge concerning depth doses, distribution of radiation, and tissue toler- 
ance. Laboratory and clinical studies have increased our knowledge 
as to the amount of radiation required to destroy the tumor. At the 
same time methods have been devised to protect the neighboring normal 
structures, viz., the bladder and rectum. Arneson and Quimby? have 
published data concerning the distribution of radiation throughout the 
average-sized female pelvis for different physical factors of radiation. 
Their charts indicate elearly the advantage of the six field technique 
used by us now over the four field technique previously used and espe- 
cially over the single large anterior and posterior fields used by some 
in external radiation. This advantage consists of increasing the amount 
of effective radiation to the parametrium without giving a correspond- 
ing increase to other noninvolved structures. This is accomplished by 
means of multiple small ports. Arneson and Stewart* by means of serial 
biopsies taken during the course of external radiation, have shown that 
clinical regression and histologic changes parallel the dose given. They 
eall attention to the necessity of delivering a larger dose of external 
radiation to the parametrium if any advance is to be made in the cure 
of cervical carcinoma. The amount of radiation delivered to the para- 
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metrium by methods generally used is inadequate. This is further 
brought out in studies recently completed by one of us® in which the 
minimum dose of effective radiation delivered to the tumor in a large 
series of cases was calculated. The figures obtained when compared 
with the five-year survivals indicated that any method of therapy which 
delivers less than 3 erythema doses to a point 5 em. lateral to the cervix 
will fail to control the disease in the majority of patients whom we now 
treat. 

Reactions following this increased dosage of roentgen therapy were 
variable. Some patients suffered from a mild cystitis or proctitis which 
usually responded promptly to suitable therapeutic measures. The 
patients are observed regularly at follow-up clinic; the cervix is seen 
gradually to heal. The tumor sloughs away leaving a granulating sur- 
face. The infection then subsides and in time the cervix epithelizes 
over. 

It should be noted that in some eases resistant foci of disease which 
have not regressed under the method outlined require interstitial radia- 
tion. We prefer the gold filtered radon seeds for this purpose. Inter- 
stitial radiation however, is not regarded favorably by us as a part of 
the primary treatment of cervical cancer. We do not believe it wise 
to use interstitial radiation in the presence of bulky, grossly infected 
lesions. The dose required is frequently so great that large ulcerating 
eraters are left which frequently never heal. On the other hand, small 
doses of interstitial radium may be used to great advantage after the 
bulk of the tumor has disappeared and the lesion is clean. It has been 
our practice to repeat the eycle of roentgen radiation within four 
months. Since some patients such as the very obese are unable to receive 
the advantage of the roentgen cycle, we have to depend on radium 
therapy alone. Other cases, such as the very advanced, have to be treated 
palliatively by x-ray alone in order to avoid too great a tissue destruction 
by radium. Occasionally one of these patients surprises us and remains 
well over five years. Most of them however, are in such poor general 
condition on admission that they do not tolerate vigorous treatment, 
and we have to be satisfied with some amelioration of their symptoms of 
pain, bleeding, and discharge. 

Patients of the more favorable group are treated vigorously in the 
hope of obtaining a ‘‘cure.’’ Their initial treatment is never planned 
on the basis of the pathologist’s report of the grade of the tumor or 
his conception of its radiosensitivity. This indication from the patholo- 
gist, while often of great value in the prognosis, is never allowed to 
influence our program of attempting to deliver a lethal dose to the 
tumor. 

In view of the fact that histologic studies by Stewart and Arneson‘ 
indicate that regressive phenomena are variable during the roentgen 
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cycle and that in some cases these changes were observed to cease toward 
the end of the treatment and shortly thereafter take on renewed activity, 
the question of whether tumors may become more radioresistant under 
therapy has been raised. Of this there is no actual proof; however, on 
the basis of the above observation, we have increased the daily dose of 
roentgen radiation toward the end of the cycle. In other words we have 
attempted to hit the lesion a little harder at the time when it is pre- 
sumably more radioresistant. Thus, of late, we have used doses of 200 r. 
to two opposite portals daily until 1000 r. have been delivered to each 
of the six portals. Then the dose is increased to 250 r. for the remainder 
of the eyele, i.e., a total of 1500 r. per portal. This method has not been 
in use long enough for us to give any positive statement as to its value. 

Source of Material—This report is based on cases of carcinoma of 
the cervix treated on the Gynecological Service of the Memorial Hos- 
pital during the years 1928 to 1931 inclusive. These patients have been 
followed five to eight years. Seven hundred patients were seen. Of 
these, 626 were primary cervix cases, 51 were recurrent, and 23 were 
postoperative cases. These statistics are based on the primary cases 
so the other groups are omitted. Forty-one of the primary cases were 
eliminated because of lack of confirmatory histologic studies. The 
majority of them were biopsied elsewhere at the time of cauterization or 
tracheloplasty for lesions considered as inflammatory and only after 
the biopsy report of ‘‘suspicious of carcinoma’’ is returned are they 
referred to us. Because of these preliminary procedures we frequently 
are unable to obtain a subsequent positive biopsy, and therefore are 
obliged to treat such cases as carcinoma on the original report. Occa- 
sionally a biopsy report is lost. Statistics based on eases without his- 
tologic proof always raise questions of doubt and are to be avoided. 

Thirty-four patients were not treated, some because of the advanced 
and extremely hopeless nature of their disease, others because of their 
failure to return when directed to do so. It may be stated that few 
cases are rejected because of advanced disease. We have found that 
some degree of palliation may be achieved in almost every case. How- 
ever, those showing severe anemia, great loss of weight and weakness, 
or distant metastasis suggest a hopeless prognosis. They have to be 
referred elsewhere for terminal care. 

The absolute cure rate is not used in reporting our results as it is 
based on the total eases seen whether treated or not. Cases partially 
or even adequately treated in other institutions (and appearing in their 
figures) and later on coming under our observation for further care 
should not also appear in figures indicating our eure rate. Absolute 
figures are not indicative of the value of any particular method of 
therapy. Their only value is to indicate the volume of cases passing 
through the clinic. 


1 
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This report then is based on 551 histologically proved eases of sitions 
carcinoma of the cervix treated at the Memorial Hospital during a four- 
year period (see Table II). 


TABLE II, SOURCE OF MATERIAL 


Total cases seen 700* Total primary cases GG 
Primary 626 Not treated 34 
Recurrent 51 No biopsy 41 
Prophylactic 23 Basis this report 551 


*One case of myosarcoma of the cervix treated but lost after 114 years. It is 
not included because of reasonable doubt as to primary origin. ‘itt : ‘ 


In studying these cases it becomes evident that several factors in- 
fluence the prognosis for palliation or ultimate ‘‘cure.’’ They are 
found to be (1) the clinical stage of the disease when treatment is 
instituted; (2) gross anatomy of the lesion and its latent period; (3) the 
age of the patient; (4) histology of the lesion; (5) the necessity of 
retreatments, and (6) previous operative procedures. 

It has been pointed out that the percentage of early or favorable cases 
has not increased to any notable extent. We find that the clinical stage 
of the disease present when treatment is instituted is the most important 
factor in affecting the prognosis of a case of carcinoma of the cervix. _ It 
is remarkable that over two-thirds (70.2 per cent) of the patients in this 
series are either advanced or hopeless when admitted to the elinie. How- 
ever, this figure is a slight improvement over the 75 per cent advanced 
cases previously reported by Healy. While the delay in establishing 
a correct diagnosis may in some cases result from ignorance or careless- 
ness on the part of the physician, it is usually due to the failure of the 
patient to heed signs which should send her to the doctor. Association 
of irregular vaginal bleeding with the onset of the approaching meno- 
pause probably accounts for some of the delay. Chronic vaginal dis- 
charge, present over a period of years, may cause her to fail to notice its 
gradual increase or its blood-tinged nature until a frank hemorrhage 
occurs. The disease is then frequently quite advanced. 

In classifying the eases as to clinical stage of disease we use the League 
of Nations system. We vary from it only in that we use the descriptive 
terms, early, borderline, advanced, and palliative instead of Groups 1, 2, 
3, and 4. The criteria are essentially the same. 


LEAGUE OF NATIONS CLASSIFICATION 


Definition of Stages: 

Group 1: The growth is strictly limited to the cervix uteri. Uterus mobile. 

Group 2: Lesion spreading into one or more fornices with or without infiltration 
of the parametrium adjacent to the uterus, the uterus retaining some 
degree of mobility. 

Group 3: (a) Nodular infiltration of the parametria, on one or both sides extend- 
ing to the wall of the pelvis, with limited mobility of the uterus or mas- 
sive infiltration of one parametrium with fixation of the uterus. 
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(b) More or less superficial infiltration of a large part of the vagina, 
with a mobile uterus. 
(ec) Isolated metastases in the pelvic glands, with a relatively small 
primary growth. 
(d) Isolated metastases in the lower part of the vagina. 

Generally speaking all cases not falling into Groups 2 or 4 will 

be placed under Group 3. 
Cases with massive infiltration of both parametria extending to the 
walls of the pelvis. 


Group 4: a. 


d. 


. Carcinoma involving the bladder or rectum. 
. The whole vagina infiltrated (rigid vaginal passage) or one vaginal 


wall infiltrated along its whole length with fixation of the primary 


growth. 


Remote metastases. 


We find this grouping more satisfactory than that of Schmidt. Rarely 


do we see a case early enough to call it Sehmidt Class I. 
indicates the grouping of this series of cases. 


Table III 
The number and percent- 


age of cases in each group with their five-year survival rate is indicated. 


TABLE IIIT. CARCINOMA OF THE CERVIX 


CLINICAL GROUPS 


FIVE-YEAR SURVIVALS 


LIVED 5 OR MORE YEARS 
GROUPS CLASS CASES TOTAL NUMBER PER CENT 
1 Early 86 15.5 50 58.1 
2 Borderline 78 14.2 30 38.4 
3 Advanced 308 55.9 68 22.0 
4 Palliative 79 14.4 5 6.3 
Total 551 100.0 153 27.7 


Cases lost to follow-up or dead of intercurrent disease are considered 
as dead of cancer. Twenty-eight cases or 5 per cent were lost to fol- 
low-up. 

Gross anatomie types of lesions with their different growth factors 
influence the prognosis. This is evident when it is seen that the so-called 
latent or silent period of growth is different for the different types. 
The infiltrative lesion is more likely to have a longer silent period of 
development than either the ulcerative or proliferative types. 
We are of the opinion that in some instances, cancer of the cervix may 
develop without symptoms over a period of months. Actually, we are 
without much knowledge concerning this silent period in the develop- 
ment of cervical carcinoma. Various estimates have been made but in 
general it is thought to be limited to a few months. Goecke’ in a study 
of 228 cases found the average symptom period and symptom-free period 
as follows: 


TABLE IV 
SYMPTOM PERIOD SYMPTOM-FREE PERIOD 
Group I 3 mo. 1 mo. 
Group IT 3.9 mo. 1.8 mo. 
Group III 6.9 mo. 4.0 mo. 
Group IV 10.5 mo. 6.5 mo. 


| 
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He points out the difficulties of such an estimation due to the individ- 
ual peculiarities of the different types of carcinoma. Difference jn 
growth rate, trauma, inflammation, and the effect of pregnancy add to 
the difficulties. The conclusion as to the necessity of frequent pelvic 
examination is obvious. 

Recently in an effort to shed more light on this latent period of 
growth, we questioned closely a group of new patients concerning the 
length of time symptoms existed before seeking medical advice. This 
interval varied from three weeks to three years with an average of 
10.4 months. If cancer of the uterine cervix can remain for such long 
periods of time without causing sufficient symptoms to bring the patient 
to her doctor, it is small wonder that such large numbers are advanced 
when first examined in the clinic. Recently this was excellently demon- 
strated by a case under our observation. 


Case Report.—M. O. This patient, a fifty-seven-year-old female was referred 
to the Memorial Hospital with a diagnosis of carcinoma of the cervix. Her lesion 
had been discovered during a routine examination. There were no symptoms. 
Biopsy taken from a small ulceration of the cervix had been diagnosed as carcinoma 
and confirmed by Dr. Stewart. When she presented herself at our clinic, the cervix 
was perfectly normal with no evidence of disease. Further biopsies by us failed 
to confirm the diagnosis of cancer. Such a case would ordinarily be treated in the 
routine way. This one was not but instead remained under our close observation. 
After three years of observation and during which time symptoms never occurred, the 
cervix was noted to be increasing in size. Biopsy taken at that time showed 
epidermoid carcinoma Grade II. There was no evidence of parametrial involvement 
and as far as could be determined the case was still clinically early. Treatment was 
promptly instituted. 


This ease was undoubtedly neglected. It illustrates, however, a long 
latent period in the development of carcinoma of the cervix. 

The age of the patient unquestionably affects the prognosis as is shown 
in Table V. The age was recorded in 539 cases. The youngest and 
oldest were twenty-four and seventy-four years, respectively. 


TABLE V. AGE GROUPS—FIVE-YEAR SURVIVALS 


CASES 5-YEAR SURVIVALS 
= NO. PER CENT NO. | PER CENT 
20-29 yr. 12 2.2 0 | 0 
30-39 yr. 85 15.7 3 37.6 
40-49 yr. 159 29.5 oT | 23.2 
50-59 yr. 183 33.9 59 | 32.2 
Over 60 yr. 100 18.5 22 22.0 


The greatest concentration of cases occurs during the menopausal 
and postmenopausal years. This is in accordance with figures of other 
observers. There is, however, an appreciable number of cases falling 
in the younger age groups. The very young and the aged did poorly. 
Study of these figures would suggest that women developing cervical! 
eaneer in the fifth decade probably tend to ignore the occurrence of 
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pleeding at unexpected times and to attribute it to the menopause. They 
thereby delay seeking medical advice until the disease is well established. 
In the younger women as well as those in the postmenopausal group, 
such irregular bleeding is more likely to receive prompt investigation, 
thus leading to earlier diagnosis with improved prognosis. Our experi- 
ence would indicate that the prognosis is very poor under the age of 
thirty. This is, of course, in accord with the poor prognosis of malignant 
disease in the early years of life. 

An effort was made to determine whether the histologic grade of 
the tumor or its classification as to cell type and radiosensitivity affected 
the five-year results. In this series, the pathologist was able to grade 
and determine the cell type in 537 out of the 551 cases. This classifiea- 
tion was based on the degree of differentiation of the cells. Grade TI is 
the adult, ripe, or spinal cell type showing squamous cells well differ- 
entiated and frequently containing pearls. Grade IT is less differentiated 
but intermediate between the first and third groups. It is known as 
the mid-ripe, plexiform, or transitional cell type. Grade ITT is the un- 
ripe, spindle, or anaplastic cell type. The adenocarcinomas form a small 
but distinct group. This classification is in accord with that of Cham- 
bers® who classified a large number of cases using an elaborate and 
detailed system but concluded that the three main groups were all 
that were essential. 


TABLE VI. HistoLogic Types 


CASES LIVED 5 YEARS 
NO. PER CENT NO. PER CENT 
Ripe (adult) 88 16.3 26 29.5 
Mid-ripe (transitional) 351 65.3 88 25.0 
Unripe (anaplastic) 82 15.2 20 24.3 
Adenocarcinoma 16 2.9 6 BY as 


There has been considerable divergence of opinion concerning the 
radiosensitivity of the various groups. Stewart? has pointed out the 
difficulties encountered in making such a study and the dangers of 
making any positive statement on clinical observations alone. He quotes 
Laeassagne as believing that the various types show small differences 
in their response to radiation. Healy and Cutler’? have stated that the 
radiosensitivity increases with the degree of anaplasia and concluded 
that the combination of the degree of malignancy and radiosensitivity 
was of considerable prognostic significance as regards cure, depending 
upon whether radiation or surgery was the method of treatment. They 
emphasized that the surgical end-results became progressively poorer 
as the malignant qualities of the tumor cells increased. Whereas with 
radiation therapy the increasing malignant quality of the tumor cells 
seemed to be largely compensated for by increased radiation sensitivity, 
so that the end-results remained the same for all cell types. Formerly 
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the majority of observers were of the opinion that the adenocarcinomas 
of the cervix were radioresistant. Our experience® and that of others 
would indicate that this is not true. 

Regardless of the radiosensitivity of the different types of lesion, the 
eurability as measured by the five-year survivals does not differ widely 
for the different groups. The distribution of the cases among the 
groups is about what we would expect. The number of adenocarcinomas 
is small and the high survival rate may be entirely accidental. We ean 
say then with a fair degree of accuracy that the cell type or grade of 
the lesion is apparently not of such prognostic importance as far as the 
five-year cure rate is concerned in the radiation treatment of cervix 
cancer, but is of extreme importance if surgery is contemplated. 

Retreatments.—Another factor affecting the prognosis is that of re- 
treatments. Patients who receive the full course of therapy including 
the preliminary cycle of roentgen radiation, vaginal and intrauterine 
radium application, and followed by the second roentgen cycle seldom 
require retreatment if they are to do well over a period of years. This 
course of therapy as given in the cases reported here requires three to 
four months to complete. However, resistant foci of disease occasionally 
require interstitial therapy by implantation of gold filtered radon seeds. 
Patients too obese to tolerate external radiation may require additional 
applications (direct) of radium. It is interesting to note that of the 153 
patients in this series reported as surviving five or more vears, only 
14 or 9.1 per cent were ever retreated after the original planned course 
of therapy was carried out. This corresponds with our experience 
previously published.® 

Formerly, considerable emphasis was placed on the questionable prog- 
nosis in carcinoma developing in the cervical stump. The so-called 
stump carcinomas are considered as primary cervix carcinomas as long 
as the histology is consistent with cervical origin. If the lesion is 
identified within the year following the supracervical hysterectomy, 
we believe that it is reasonable to assume that it was present and 
unrecognized at the time of the operation. Such eases can be classed as 
primary cervix carcinomas but cannot be regarded as having arisen in 
the stump subsequent to operation. In this series of cases, the discovery 
of the lesion was preceded by operation by from four to thirty years. 
Thirteen stump cases were seen giving an incidence of 2.3 per cent. 


TABLE VII. INCIDENCE AND PROGNOSIS—CARCINOMA CERVICAL STUMP 


NO. NO. 
AUTHOR CERVIX STUMP INCIDENCE Poa 
CASES CASES 
Scheffey11 273 10 3.66% 42.4% 
Sackett12 664 50 7.5% 48.4% 
Meigs!4 1218 26. 2.1% 7.6% (4 yr.) 
Healy-Arneson13 2600 67 2.6% 14.0% 


Healy-Frazell 557 13 2.3% 53.8% 
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We are inclined to agree with other writers on the subject that the 
incidence is so low that supracervieal hysterectomy is adequate for 
benign lesions of the corpus in the presence of an apparently normal 
cervix. The five-year salvage for the group seen was 53.8 per cent and 
is somewhat surprisingly high in view of the difficulties encountered in 
the proper application of the radium. (Table VIT gives results reported 
by others. ) 

Complications.—These may be early or late following radiation for 
carcinoma of the cervix. They may be mild or severe and due to the 
treatment or to the disease itself. Early complications are usually mild 
and consist of radiation proctitis or cystitis which runs a rather mild 
course and responds to symptomatic treatment. 

Late radiation changes in the bladder have received considerable 
attention. They vary from congestion to actual uleeration of the blad- 
der mucosa. The resulting cystitis is frequently severe and may last 
along time. It is often complicated by calcific deposits. These changes 
are thought to be due to radiation endarteritis which requires from one 
to two years to develop. It is, of course, of prime importance to dis- 
tinguish between inflammatory changes and actual neoplastic invasion 
of the bladder before therapy is instituted. Dean’ has made an exten- 
sive study of this condition and reports that at least 2 per cent of the 
eases of carcinoma of the cervix which we treat develop bladder com- 


plications. 
Radiation proctitis is similar to the changes noted in the bladder. It 


manifests itself by bloody mucus,° diarrhea, and severe rectal pain. 
Uleeration of the anterior rectal wall will usually be found and perfora- 
tion may occur or rectal stricture may develop and cause obstruction. 
In this series, stricture was seen 9 times and was severe enough to re- 
quire operative interference in 3 instances. ° 

Pyometra of greater or lesser degree is fairly common. It occurs 
in retroverted uteri where drainage is poor and in those in which the 
cervical canal becomes obstructed by tumor or radiation changes. Dila- 
tation of the cervical canal and irrigations of the uterine cavity may 
clear up the condition but often hysterectomy is required. 


TABLE VIII. COMPLICATIONS 


Pyometra 
Fistulas 
Rectovaginal 9 
Vesicovaginal 18 
Combined 2 
Rectal stricture oe 
Distant metastasis 
Groin, neck, supraclavicular nodes 6 
Chest 3 
Spine 3 


*Pyometra probably was much more common than the chart indicates. The 
pec indicates the cases which required either hysterectomy or _ prolonged 
rainage. 
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A few patients develop pelvic peritonitis following radiation treat. 
ment. This is usually due to a reactivation of an old pelvic inflamma. 
tory condition. Such cases usually do badly. Cases developing sep- 
ticemia following intrauterine radiation are rare. 

Fistulas developing as a complication of carcinoma of the cervix are 
serious; they may be vesicovaginal, rectovaginal, or a combination of the 
two varieties, and are usually a manifestation of advanced disease rather 
than excessive radiation. Smith’® found in a recent study of this subject 
that the incidence of fistulas was twice as great in the untreated as in the 
treated cases. He concluded that in patients treated by radiation meth- 
ods the incidence was increased by interstitial radiation, lack of filtra- 
tion, retreatments, infection, structural type of the lesion and _hyster- 
ectomy before irradiation. 

The appearance of distant glandular metastasis to the groin, neck, 
and supraclavicular nodes is somewhat unusual. Chest and_ bone 
metastases are rather rare occurrences. 

Jacox™ and his associates have recently published an account of what 
in this country was a relatively unknown complication following pelvic 
irradiation. This is the spontaneous fracture of the neck of the femur 
following irradiation of the pelvis for different forms of malignant dis- 
ease of the female pelvic organs. These fractures were spontaneous 
without evidence of trauma, and in none of these cases could metastatic 
bone lesions be detected. The bones show a moderate amount of osteo- 
porosis which is undoubtedly due to some devitalization effect of the 
radiation. They found 14 eases of fracture of which three were bilateral. 
We have recently encountered two cases of spontaneous fracture of the 
femur following radiation for malignant lesions in the pelvis. In one 
of these cases, the primary lesion was in the corpus, recurrent now in the 
cervix seven years following supracervieal hysterectomy for a supposed 
benign condition. 

CASE REPORTS 

Case 1—D. H. The patient was fifty-seven years old when she was referred to 
the Memorial Hospital in May, 1932, with a diagnosis of carcinoma of the cervix. 
The biopsy indicated that the lesion was corpus in origin. A supracervical hyster- 
ectomy had been done seven years previously for a supposed benign condition. A 
preliminary roentgen cycle consisting of 750 r. to each of 4 pelvic fields by the 
usual technique in use at that time was given. In May, 1932, she was treated by 
means of the radium bomb against the cervix for 1,509 me. hr. Following this a 
single capsule of radon was placed in the cervical stump for 1,500 me. hr. The second 
roentgen cycle was given within four months, the factors used being the same as 
before. The patient showed excellent regression and remained without clinical 
evidence of disease until December of 1936. In the interim, i.e., January, 1936, 
she complained of pain in the right thigh. X-ray films of the bones were negative for 


evidence of metastasis. Fifteen days later she suffered a spontaneous fracture of 
the right femur. Further films failed to show evidence of metastasis to bone. 


I 
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CasE 2.—M. C., aged fifty-six years, white female, was referred to the Memorial 
Hospital June 12, 1934, with a diagnosis of carcinoma of the cervix. The lesion was 
advanced. Biopsy was reported as plexiform epidermoid carcinoma Grade II. 
Divided dose roentgen therapy was given. Six pelvic portals were used and 
the daily dose to two opposite fields was 300 r. A total of 1,800 r. per portal was 
given. One month later radium was inserted into the cervix and corpus for 3,000 
me. hr. A fair amount of regression was obtained. Seven months later a second 
roentgen cycle was given with the same factors as the first one except that a total 
of 1,500 r. per field was given. The lesion cleared up, and when the patient was lost 
track of in July, 1935, there was no clinical evidence of disease. X-ray films of the 
pelvis and femora in September, 1936, failed to show evidence of fracture or 
metastatic disease. A moderate degree of osteoarthritis was noted. Jan. 10, 1937 
the patient returned to the clinic complaining of pain in the left hip and difficulty in 
walking. X-ray films of the pelvis showed fracture of the neck of the left femur 
without evidence of bone metastasis. 


The occurrence of these two unusual complications is of interest in 
view of the fact that it had not previously been encountered by us in the 
radiation treatment of over 3,000 patients with malignant disease of the 
pelvis and in all of whom a careful follow-up record has been main- 
tained. We cannot believe that it will occur often enough to be of 
serious importance in this form of therapy. 


SUMMARY 


Five hundred and fifty-one cases of histologically proved primary ear- 
cinoma of the cervix treated at the Memorial Hospital during the years 
1928 to 1931 inelusive were used as a basis for this statistical study. 
Analysis of these cases shows: 

1. The salvage as measured by the five-year survival rate is improving 
but is still far from satisfactory. 

2. Further improvement of these results is dependent upon earlier 
diagnosis. Seventy per cent of the patients seen in this series were 
either advanced or hopelessly iil on admission. This is a reduction of 5 
per cent in the total number of advanced eases. 

3. Because of the long silent period of growth many eases will not 
be diagnosed until late unless more frequent pelvic examinations are 
made. 

4. The dose of effective radiation delivered to points 3 em. or more 
lateral to the cervical canal is inadequate to control the disease in 70 
per cent of the cases. 

5. Changes in technique are directed toward increasing the dose to 
the parametria without destruction of normal structures. 

6. The prognosis is influenced by the clinical stage of the disease, age 
of patient and the dosage of therapy given. 

7. The importance of preliminary roentgen radiation is stressed. 

8. Important complications are noted. 
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AN ANALYSIS OF THREE HUNDRED CONSECUTIVE CASES 
OF PRIMARY CERVICAL REPAIR* 


GLENN A. Woop, M.D., SyracusE, N. Y. 
(From the Department of Obstetrics, Syracuse General Hospital) 

INCE early 1929, it has been my routine practice, after completion 

of the third stage of labor, to inspect and primarily repair lacera- 
tions of the cervix that may be observed. In November, 1929, I re- 
ported! my experience with 50 cases of primary cervical repair. This 
previously reported series is included in this report, but as the nature 
of the report is of a different character, I feel justified with its inclusion. 

The following were the objectives of study in this series of cases: 

1. Is cervieal laceration a common observation after completion of 
the third stage of delivery? 

To secure this series of 300 consecutive cases of primary cervical re- 
pair, it was necessary to include 341 consecutive deliveries. The inci- 
dence of cervical laceration was 88 per cent. 

I am mindful of the fact that this is considerably higher than that 
recorded by others. I am unable to explain this apparent discrepancy. 
To me, the 88 per cent more nearly approximates the number of women 
who show cervical lacerations and the pathology resulting from those 
lacerations at the postpartum examination. 

We must conclude, however, that laceration of the cervix after com- 
pletion of the third stage of delivery is fairly common. 

2. Can present teaching of dilatation and, especially, retraction of the 
cervix during the first stage of labor be correlated with the observed 
length of the vaginal portion of the cervix after completion of the third 
stage, when the cervix is observed for primary repair? 


*Read before the Onondaga Medical Society, January 5, 1937. 
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I have classified the observed lacerations in this series as: small if 
the laceration was 14 to 1 inch in length, moderate, if from 1 to 2 
inches, and extensive if 2 inches or over. 

In visualizing a cervix immediately after delivery, it might seem to 
many that an observed laceration of the cervix of 2 inches or over 
would be of sufficient length to invade the broad ligaments or the lower 
uterine segment. Such is not the case. 

I am unable to correlate present-day teaching of retraction of the 
cervix during the first stage of labor with the observed length of the 
vaginal portion of the cervix after completion of the third stage, when 
the cervix is observed for primary repair. My experience with this series 
has demonstrated that immediately after the third stage there is visible 
vaginally about 2 inches of edematous cervix anteriorly, and from 3 to 4 
inches laterally and posteriorly. The posterior section, at least, is 
usually well thinned out. 

There is no definite statement in obstetric textbooks as to the length 
of the vaginal portion of the cervix after completion of the third stage. 
One is given the impression that there is complete retraction of the 
cervix into the lower uterine segment, that is, there is no vaginal portion 
remaining. For example, DeLee in his textbook? states, ‘‘ Coincident 
with the dilatation, the cervix is drawn up into the abdomen, so that 
when the dilatation is complete, the external os is high, almost out of 
reach of the finger.’’ Williams* and Beck,‘ also, express this view. 

If the cervix during the first stage is retracted so that its vaginal 
portion is short or absent, as is so clearly demonstrated in textbook 
drawings and text, how are we to explain its appearance as a distinet 
portio vaginalis at the completion of the third stage when it is exposed 
for lacerations? 

One possible explanation might be to admit effacement as deseribed, 
partially to explain dilatation by a contraction of longitudinal fibers of 
the uterus which are inserted into the distal part of the cervix and 
which act to open the external os, much as the iris diaphragm of a 
microscope opens, likewise to admit that the forees of labor during the 
first and second stages cause the ‘‘passenger’’ to exert a foree downward 
and outward whieh aids in dilatation. These forees cause the posterior 
and lateral cervix to thin out and lengthen due to its approximation 
against a resistant vaginal wall and pelvie floor. The anterior cervix 
is, also, lengthened during flexion, descent and internal rotation of the 
first and second stages. After the first stage is complete the cervix can 
and does slip over the head. When extension begins, the head, neck, 
shoulders, and body, in turn, are firmly pressed against the under part 
of the symphysis which pressure does not permit the anterior cervix 
to advance further. It is held back of the symphysis by this upward 
fetal pressure during extension, thus explaining its retrosymphysial 
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position. By this theory, the cervix is not, at least, entirely retracted 
into the lower segment and its appearance and situation would eor. 
respond to that as observed when primary repair is done. 

3. Is one side of the cervix more commonly and more deeply lacerated 
than the other? 

Using the classification of observed lacerations as explained under 
objective 2, I have prepared Table I to show the site of the lacerations, 
the number of cases, with percentages, and the extent of the lacerations 
as to numbers and percentages. 


TABLE I. SITE AND DEPTH oF LACERATIONS 


TOTAL NO. 

| iene SMALL MODERATE EXTENSIVE 

| NO. | % no. | % NO. % NO. % 

Right side 86 28.4 4 4.3 23 26.8 59 68.9 

Left side 136 45.4 6 4.4 79 58.0 51 37.6 
Equal, right and 

left sides 66 22.1 0 0 41 62.1 25 37.9 

Posterior lip 12 4.1 0 0 4 33.3 8 66.6 


In this series the left-sided cervical tears exceeded the right by 
about 17 per cent. This finding seems to agree with that of other 
observers. There were 22.1 per cent of the patients who showed an 
equal tear of both sides and 4.1 per cent showed a laceration of the 
posterior lip. The finding of equal right and left side and_ posterior 
lip lacerations does not seem to be especially emphasized in obstetric 
literature. The moderate size tears were common to the left cervix 
while the extensive were more common to the right cervix. The poste- 
rior lip lacerations were quite decidedly extensive. 

4. Does forceps application or a version increase the risk of a cervical 
tear? 

Table IT lists the types of forceps applications that were made. For 
both forceps and version it lists the number of cases and the number and 
percentage of the extent of the lacerations of the cervix that were 
observed. 

TABLE II, FORCEPS AND VERSION 


NO. SMALL MODERATE EXTENSIVE 
CASES no. | % NO. op NO. % 
Low forceps 39 2 5.1 24 61.5 15 33.4 
Midpelvic forceps 1 - 100.0 - 
Bill-Seanzoni ay, ~ - 8 47.0 9 53.0 
Versions + 57.1 3 42.9 


Beeause of the small number of patients (58) in whom forceps were 
applied, definite conclusions as to the réle that forceps application plays 
in the production of a cervical tear cannot be drawn. However, in this 
series the 39 low forceps applications produced a greater percentage 
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of moderate lacerations than did spontaneous deliveries (average 52 
per cent) as shown in Table VI. The 17 Bill-Scanzoni maneuvers pro- 
duced a greater percentage of extensive lacerations than did spontaneous 
deliveries (average 43 per cent) as shown in Table VI. The 7 versions 
showed a high percentage of both moderate and extensive lacerations. 

5. Is cervical laceration more often observed in primiparas or multip- 
aras? 

In this series there were 108 primiparas and 192 multiparas who 
received primary repairs. In the total number of cases, 341, from which 
this series was taken, there were 119 primiparas and 222 multiparas. 
There were, therefore, 90.7 per cent of primiparas who were repaired 
and 86.4 per cent of the multiparas. This percentage shows no great 
difference. The cervical laceration is common to both primiparas and 
multiparas. 

6. Is hemorrhage from the cervical tear a common observation ? 

In this series not once have I felt that bleeding from the torn edges 
of the cervix was of sufficient intensity to demand a repair. I was, per- 
haps, fortunate in this series not to encounter a hemorrhage from the 
lacerated cervix. This complication must always be considered in vaginal 
bleeding after the third stage with a firm fundus. We must, however, 
conclude that hemorrhage from a lacerated cervix is not a common ob- 
servation. 

7. Are any of the following factors present which will tend to produce 
a cervical tear: Age of patient, parity, weight of baby, presentation and 
position, premature rupture of the membranes, hours in the first and 
second stages of labor, and a large bisachromial diameter of the baby? 

a. Age of Patient—Table III not only gives the number of patients 
that fell in the different age groups, but also, the precentage comparison 
of the extent of the lacerations in these different age groups. 


TABLE IIIT. COMPARISON 


AGE NO. PER CENT PER CENT PER CENT 
GROUP PATIENTS SMALL MODERATE EXTENSIVE 
14-19 21 4.7 52.3 42.8 
20-25 101 3.0 55.4 40.5 
26-30 95 4.2 54.7 41.0 
31-35 43 2.3 46.5 51.1 
36 + 40 7.5 47.5 45.0 


There seems to be no age group to which cervical laceration with 
labor is distinctly common. In this series there were more small tears 
in the age group of 36+. There were more moderate tears in the age 
group twenty to twenty-five. There were more extensive tears in the age 
group thirty-one to thirty-five. These differences are not distinctive. 
We must conclude therefore, that the cervical laceration is common to 
all ages. 
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b. Parity: Table IV lists the number of patients in each parity group 
also, the percentages of the extent of the cervical lacerations observed jn 
the different parity groups. 


TABLE LIV. Parity COMPARISON 


PER CENT PE 
> R CENT 
PARITY NO. PATIENTS | PER CENT SMALL MODERATE EXTENSIVE 
1 108 7 54 39 
2 84 5 62 33 
4 25 12 52 36 
5 9 11 55 34 
4 50 50 
3 66 34 
100 


The greatest percentage of moderate lacerations occurred with parities 
iiand vil. The largest percentage of extensive lacerations occurred with 
parity viii. We can draw no definite conclusions from these statisties, 
unless it be that cervical laceration is common to any parity. 

ce. Weight of Baby: There were 302 babies to consider in this review, 
as twin births occurred twice. Table V shows the number of babies that 
were found in the various weight groups as well as the percentages of 
small, moderate, and extensive lacerations that were observed in these 
different weight groups. The weights are expressed in pounds and 
ounces. 


TABLE V. WEIGHT OF BABY FAcTOR 


‘ PER CENT PER CENT 

WEIGHT GROUP | NO. BABIES /|PER CENT SMALL 
-6 37 0 67.5 32.5 
61-78 127 4.7 58.2 37.1 
79-88 98 4.1 57.1 38.8 
89+ 40 5.0 22.5 72.5 


There is a steady increase of extensive lacerations with the increased 
weight of the baby. We conclude, therefore, that the larger the baby the 
more extensive the laceration. 

d. Presentation and Position: Because of the two sets of twins there 
are 302 primary presentations and positions to consider. It is quite im- 
possible to say which of the two positions of the twins produced the 
cervical tear. I have chosen what appeared to be the more unusual posi- 
tion and presentation. Due to the close association that the use of 
forceps necessitated in delivering some of these babies, I have, again, 
ineluded forceps subdivisions. 

Table VI gives the number of cases found under each presentation 
and position, the type of forceps application to the position, and, also, 
the precentage of small, moderate and extensive lacerations observed 
under the several presentations and positions. 
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The difference is not remarkable in the percentage of extensive tears 
occurring with spontaneous L.O.A. (line 1) and spontaneous R.O.A. 
(line 3). A smaller percentage of extensive tears occurred in both 
L.0.A. (line 2) and R.O.A. (line 4) when low foreeps was applied. The 


TABLE VI. PRESENTATION AND POSITION 


PRESENTATION AND] Gages | PER CENT PER CENT PER CENT 
POSITION SMALL MODERATE | EXTENSIVE 

1 L.O.A. 134 4.4 53.0 42.6 

Spontaneous 
| oor 8.3 58.3 33.4 
Low forceps 
——“3 | BOA. 86 3.4 51.1 45.5 

Spontaneous 

4 R.O.A. 16 0 68.7 Ba Bs: 
Low forceps 

5 R.O.A. 1 0 0 100.0 
Ax. tract. 

6 R.O.A. I 0 100.0 0 
Midforceps 

7 R.0O.P. 33.3 
Spontaneous 

8 R.O.P. 12 0 58.3 41.7 
Seanzoni 

9 L.O.P. 5 0 20.0 80.0 
Seanzoni 

10 R.M.A. a 0 0 100.0 

11 L.M.A. 3 0 66.6 33.3 

12 R.S.A. a 0 20.0 80.0 

13 L.S.A. : 14.3 71.4 14.3 
R.S.P. t 0 0 190.0 


number of cases of face and breech presentation is, I feel, too small upon 
which to base any observations. A Bill-Scanzoni maneuver in R.O.P. 
(line 8) did not increase the incidence of extensive tears as compared 
with spontaneous R.O.A., but its use in L.0.P. shows a marked increase 
in extensive tears. 

e. Premature Rupture of the Membranes: The definition that I have 
selected for this condition is, a rupture of the membranes before the 
completion of the first stage of labor. With a desire to conduct a labor 
with the minimum of examinations, it is usually impossible to state 
exactly when the second stage begins. I have felt that 66 of the 300 cases 


presented had a definite premature rupture of the membranes, the 
longest of which was thirty-seven hours before labor started. This 


patient, incidentally, showed a moderate laceration. The 66 patients 
showed 3 per cent small, 54.4 per cent moderate, and 42.5 per cent ex- 
tensive cervical lacerations. The percentage of extensive lacerations in 
this series compares favorably with the extensive lacerations percentages 
of both spontaneous L.0.A. and R.O.A. as listed in Table VI. We must 
conclude, therefore, that premature rupture of the membranes was not a 
definite factor in this series in the production of a cervical tear. 
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f. Hours in First and Second Stages of Labor: Here I have eon. 
sidered two factors, an excessively long and an excessively short labor. 
What constitutes an excessively long or an especially short labor? Here, 
again, personal opinion enters. I have subdivided the cases into primip. 
aras with a first and second stage of over eighteen hours as a long labor 
and labor under nine hours as a short labor. Multiparas in labor over 
twelve hours I have classed as a long labor and under six hours as a short 
labor. 

Table VII gives the number of cases under each of these subdivisions 
and also the percentages of the small, moderate, and extensive lacerations 
that were observed. 


TABLE VII. Hours FIRST AND SECOND STAGES OF LABOR 


PER CENT PER CENT PER CENT 
CASES SMALL MODERATE EXTENSIVE 
Primiparas 32 15.6 46.8 37.5 
Over 18 hr. 
Primiparas 28 ial 53.5 39.4 
Under 9 hr. 
Multiparas 49 6.1 40.8 51.0 
Over 12 hr. 
Multiparas “4 3.8 57.1 39.1 
Under 6 hr. 


Primiparas in labor over eighteen hours show a marked increase in the 
percentage of small lacerations and also the smallest percentage of ex- 
tensive lacerations. Multiparas in labor over twelve hours show a great 
increase in the percentage of extensive lacerations. Multiparas in labor 
under six hours show quite an increase in percentage of moderate 
lacerations. These observations are not conclusive. 

g. Bisachromial Diameter of the Baby: In this series of cases the 
bisachromial diameter was measured 246 times. Table VIII gives the 
number of babies observed with the bisachromial diameter of 12 em. or 
over, the number of babies with less than 12 em., also, the percentages 
of the extent of the lacerations of the cervix observed. 


TABLE VIIT. BISACHROMIAL DIAMETERS OF BABIES 


NO. PER CENT PER CENT PER CENT 
BABIES SMALL MODERATE EXTENSIVE 

12 em. or over 154 12 So:0 63.8 

Less than 12 em. 92 4.3 78.2 17.5 


In this series there is a marked increase in the percentage of extensive 
lacerations with babies with a bisachromial diameter of over 12 em. In 
my previous report, it was then my contention that this diameter of the 
‘‘nassenger’’ was more responsible than any one factor in the production 
of the cervical tear. These statistics seem to bear out that contention. 
This factor is, of course, closely associated with the weight factor as 
shown in Table V. 
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s. Is there an added risk of infection when a primary cervical repair 
is done? 

In this series of cases there was no mortality. There were 10 primip- 
aras and 6 multiparas, that showed a morbidity according to the stand- 
ard of a temperature of 100.4° F. during the patient’s hospital stay, on 
any two successive days, not including the first day. This gives a mor- 
bidity of 5.3 per cent. I have carefully reviewed the 16 patients that 
showed a morbidity. With the possible exception of one case, I failed to 
discover any connection between the morbidity and the primary repair. 
Pyelitis, tonsillitis, and bronchopneumonia were assumed to be the causes 
of the morbidity. In all patients but one, as an indication of no pelvie 
infection, the fundus involuted in the usual time. It is my conelusion 
that primary repair of the cervix, if done with hospital equipment, does 
not add to the risk of infection. 

9. Does a subsequent delivery predispose to as great or a greater 
cervical tear? Does cervical dystocia result from a previous repair? 

In this series 53 patients were delivered two or more times and the 
cervix observed for lacerations. Forty-eight of these were delivered 
two times with the following results: 

10 (18.6 per cent) showed extensive with first and an extensive with second. 
4 ( 7.5 per cent) showed moderate with first and an extensive with second. 
17 (32.0 per cent) showed moderate with first and a moderate with second. 

4 ( 7.5 per cent) showed extensive with first and none with second. 


12 (22.6 per cent) showed extensive with first and a moderate with second. 
1 ( 1.8 per cent) showed none with first and a moderate with second. 


Four patients were delivered three times: 
2 (3.7 per cent) showed a moderate laceration with all three deliveries. 
1 (1.8 per cent) showed extensive with first and second and a moderate with 
third. 
1 (1.8 per cent) showed moderate with first and extensive with the next two. 

One patient was delivered four times. There was an extensive with 
the first and a moderate with the next three deliveries. 

Regarding cervical dystocia resulting from a previous repair as evi- 
denced by an increase or decrease in hours of first and second stages of 
labor in cases that have been primarily repaired one or more times: 

Thirty (56.6 per cent) patients showed a decrease. Twenty (37.7 per 
cent) showed an increase of from one-half hour to not over five hours 
and 3 (5.6 per cent) showed the same. 

From these observations it is my conclusion that there is no special 
evidence to show that subsequent deliveries are predisposed to greater. 
lacerations of the cervix nor that cervical dystocia results from a pre- 
vious primary repair. 

10. Is there complete elimination of subsequent cervieal pathology 
with a primary cervical repair? 
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My results have been listed as poor, fair, and excellent; poor, if on 
postpartum examination there was an area of erosion larger than 3 mm, 
on either or both lips of the cervix or, if any pathology should be present 
that would exceed this in amount; fair, if hair line erosion to 3 mm.; 
and excellent if no erosion was observed and the contour of the external 
os seemed to resemble that of a nulliparous cervix. Table TX shows the 
results taken collectively, in primiparas and in multiparas. It shows 
the number of cases in each group as well as the number and percentage 
of eases under the poor, fair, and excellent classifications. Finally, the 
table shows the number of cases and the percentage of those in each 
group that did not return for a postpartum examination. 


TABLE IX. RESULTS 


NO EXAM. 

No, | POOR | FAIR EXCELLENT | 

CASES |"No. | % NO. | % No. | % NO. | % 

Collectively 300 12 4 61 21 186 64 41 11 
Primiparas 108 2 2 15 | 14 82 | 76 9 8 
Multiparas 192 | 10 5 46 25 104 54. «| «32 16 


In this series a large majority of the patients were definitely bene- 
fited. Primiparas, especially, show a high percentage of excellent re- 
sults. However, a certain percentage of women will not return for a 
postpartum examination. 


11. Does a percentage comparison of the extent of the cervical pa- 
thology observed at the sixth-week examination in patients with and 
without a primary cervical repair, justify us in concluding that, with 
the primary repair there is a distinct lessening of observable cervical 
pathology ? 

Using the same standards of comparison as in Table LX, I have elassi- 
fied the results of postpartum observations in 150 patients who did not 
have a primary cervical repair. These results are recorded in Table X. 


TABLE X. RESULTS—150 CASES WITHOUT PRIMARY CERVICAL REPAIR 


No. POOR FAIR EXCELLENT 

CASES NO. % no. | % | NO. | % 

Collectively 150 108 72 34 22 8 6 
Primiparas 33 23 69 | 7 21 | 38 10 
Multiparas 117 89 76 20 wy | 7 


Table XI gives a percentage comparison as to results on postpartum 
observations of the cervix in cases of primary cervical repair as in Table 
IX and those cases without primary repair as in Table X. Table IX 
shows that there were 11 per cent taken collectively, 8 per cent of primip- 
aras and 16 per cent of multiparas, who had no postpartum examina- 
tion. This explains the apparent discrepancy of percentage tabulations 
in the primary cervical repair group of Table XI. 
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The lesson to be drawn from Table XI should be self-evident. 


TABLE XI. PERCENTAGE COMPARISON OF RESULTS 


COLLECTIVELY PRIMIPARAS MULTIPARAS 
POOR | FAIR | EXC. | POOR | FAIR | EXC. | POOR | FAIR | EXC. 
With primary repair 4 } 21 64 | 2 14 | 76 5 | 25 | 7 
Without primary repair} 72 22 6 | 69 21 10 76 | Fé 54 


In conclusion, I would suggest that the procedure of primary cervical 
repair be taught but not practiced, unless one has obtained some experi- 
ence in this type of surgery. This experience is not difficult to acquire. 
Strict asepsis is of prime importance and only hospital equipment can 
give this strict asepsis. 

Primary repair of the cervix is one more procedure in the practice of 
obstetrics that raises that practice to an art. 

My experience with this series convinces me that primary cervical 
repair offers a safe, time-saving method of correcting or decreasing 
cervieal pathology resulting from childbirth. 
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The intravenous use of acacia solution may be dangerous and may result in 
serious reactions or in death. While serious reaction is far more likely to follow 
the use of improperly prepared (commonly called ‘‘impure’’) solution, the in- 
troduction of properly prepared acacia has been noted to be followed by deleteri- 
ous changes in the quality and behavior of the blood. These changes, taking place to 
a more marked degree with the improperly prepared solution, may explain the 
nature of severe immediate reactions. 

Hemorrhage and shock can be treated more safely by the use of the simpler 
saline or glucose infusions in combination with transfusion. The only justification 
for the intravenous use of acacia solution in the treatment of shock and hemor- 
rhage is as a last resort when transfusion is unavailable. The method of prepara- 
tion and condition of storage should be controlled with care. 

The findings in the three autopsies reported are of significance. A special con- 
traindication to its use exists in patients with damaged livers. 

There is evidence that the acacia solution may interfere with the gaseous inter- 
changes of the red cells, thus producing severe or fatal anoxemia. 

There is evidence that acacia solutions may cause conglutination of the red 
cells, with resultant capillary blockage followed by edema and hemorrhage. 
Wo. C. HENSKE. 


THE EFFECT OF PREGNANCY ON MALIGNANT TUMORS* 
FRANK R. Situ, M.D., F.A.C.S., NEw York, N. Y. 


OR many years authors have published reports of isolated cases of 

malignant tumors complicated by pregnancy, and in most instances 
the conclusions have been that the pregnancy had a harmful effect, 
Only rarely have authors taken the stand that pregnancy had any 
beneficial influence. 


This confusion is evident in the following conflicting opinions: 


Ewing! has stated that pregnancy has an unfavorable influence upon the course 
of many carcinomas, but that this influence is not always apparent. Neill? quotes 
Zweifeld and Simpson as feeling that pregnancy activates growth in malignant 
tumors; Weibel,? Wolfe, Meyer, Stéckelt as convinced that pregnancy retards 
growth; and Hoffmeier, Kobak, and Cullen as finding pregnancy to have no effect 
on growth. Similarly, of 603 cases of pregnancy associated with malignant tumors 
collected by Sarwey,® 43.3 per cent died at labor or in the puerperium, yet Weibel* 
reported two-thirds of his patients having carcinoma of the cervix and also being 
pregnant as without recurrence in five years after hysterectomy. Williams? states 
that in cases of pregnancy associated with carcinoma of the uterus, abortion occurs in 
30 to 40 per cent of cases. Adair3° has pointed out in patients with cancer of the 
breast that every third pregnancy resulted in an abortion, whereas in his control 
group abortion occurred only once in each 7 pregnancies. Lee,’ in reporting 306 
patients with mammary cancers forty years of age or less, cites 11 patients com- 
plicated by pregnancy. Of 7 operable patients only 1 lived more than three years, 
and she died five years and ten months after operation. He concludes that when 
pregnancy complicates mammary cancer the outlook for that patient is bad, and that 
immediate therapeutic abortion should be done. The relationship of changes in the 
breast to ovarian function has been discussed by Abbe,® Allen and Doisy,!° Bagg," 
and others, and recently elaborated upon by Taylor.12 


The increasing tendency of surgeons to advise x-ray castration of 
young women having mammary cancer is evidence of their being aware 
of the bad effects of ovarian function on cancer. Similarly many ob- 
stetrie consultants advise immediate termination of a pregnaney occur- 
ring simultaneously with cancer, or even for a patient who has been 
treated for cancer. Fortunately the simultaneous occurrence of preg- 
naney and cancer is relatively rare, most authors reporting single cases 
or a very small personal series. A collection of cases based on a review 
of the literature on the subject is not entirely satisfactory for compara- 
tive study because of the omission of much important information. 


It has been my privilege, through the courtesy of the various depart- 
ments of Memorial Hospital, and from my own practice, to collect dur- 


*Read before the New York Obstetricai Society, March 9, 1937. 
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ing the past ten years a group of o4 patients suffering with malignant 
tumors who also had one or more pregnancies occurring either simultane- 
ously with the appearance of the tumor or following its treatment. Al- 
though realizing that this is a small number from which to attempt to 
draw statistical conclusions, a study of these cases seems justified be- 
eause of the rarity of the combination of conditions. 


CASE REPORTS* 


Case 1—L. Z., 1932, thirty-six years of age, gravida iii. Early cancer of the 
cervix when six and one-half months pregnant; radium applied locally; cesarean 
section and supracervical hysterectomy at eight months; postoperative radium in 
cervical stump plus external irradiation with x-ray. Baby born alive but died three 
days later of atelectasis; complete autopsy. Patient lived one year and one month 
from the beginning of pregnancy. 


Case 2.—L. L., 1935, thirty-seven years of age, gravida v. Advanced carcinoma 
of cervix discovered when 8 months pregnant; delivered vaginally at term. Treat- 
ment by irradiation postpartum. Normal baby and mother alive twenty-three 
months at present from the beginning of the pregnancy. 


Case 3.—F. T., 1935, thirty-one years old, gravida iv. Advanced carcinoma of 
cervix found when 4 months pregnant. Induced abortion; x-ray and radium one 
and one-half months after abortion. Alive, but not well, eight months later to 
present time. 


CasE 4.—E. N., 1934, twenty-four years of age, gravida i, Advanced cancer 
of cervix found at term. Cesarean section and hysterectomy at term, with post- 
operative x-ray and radium; died eleven months after treatment, twenty-two months 
from beginning of pregnancy. Normal baby two and one-half years old. 


CasE 5.—F. B., 1934, thirty-four years old, gravida iv. Moderately advanced 
carcinoma of cervix when one month pregnant. Induced abortion followed at once 
by x-ray and radium. Lived two years and one month from beginning of preg- 
nancy. 


CasE 6.—B. B., 1933, nineteen years of age, gravida ii. Embryonal carcinoma 
of ovary discovered growing rapidly at eight months. Cesarean section and oophorec- 
tomy; postoperative irradiation by x-ray; well two and one-half years with normal 
baby at present time. 


Case 7.—M. R., 1928, thirty-two years old, gravida i. Embryonal epidermoid car- 
cinoma of urethra found at term. Normal baby now eight years old. Mother treated 
with radon seeds and external irradiation. Recurrence one year ago; treated with 
cautery excision. No evidence discovered at present. 


Case 8.—G. D., 1931, nineteen years old, gravida i. Embryonal carcinoma of 
ovary found at term; delivery by cesarean section followed by hysterectomy and 
postoperative radium and x-ray. Patient and normal baby well at present five and 
one-half years from beginning of pregnancy. 


Case 9.—M. O., 1929, forty years old, gravida i. Carcinoma of left breast noted 
when seven months pregnant. Antepartum x-ray of breast, delivered at term. 
Normal baby now six years of age. Postpartum x-ray and redium. Died fourteen 
months after treatment. 


*“Present time” in the following case reports is as of June 1, 1936, when the 
statistics were compiled. 
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Case 10.—H. K., 1921, thirty-one years of age, gravida iv. Adenocarcinoma of 
right breast; radical operation and postoperative x-ray. Full-term pregnaney jn 
1931. Abortion 1934 and 1935, First baby normal, now healthy boy of five ang 
one-half years. Patient well fifteen years from operation and five years from 
first pregnancy. 


CasE 11.—M. C., 1930, thirty-two years of age, gravida iii. Advanced adeno. 
earcinoma of left breast, one and one-half months pregnant; operation and X-ray 
therapy of breast followed by abortion. Patient lived two months after abortion, 


CasE 12.—A. R., 1934, thirty-five years of age, gravida ii. Adenocarcinoma of 
left breast seen first when eight months pregnant; treated with radium element pack 
at once; delivered of normal baby at term now twenty-six months. Patient is well 
twenty-eight months from time of treatment. 


CaSE 13.—A. N., 1926, seventeen years old, primigravida. Adenocarcinoma of 
right breast; treated with operation and radium and x-ray. Pregnant four and one. 
half years after operation; delivered at term. Normal child four years old today. 
Patient well nine years, six months from operation. 


CasE 14.—D. S., 1933, thirty-five years old, gravida iii. Solid carcinoma of 
breast, bilateral; spontaneous abortion at 2 months; macerated fetus. No treat- 
ment of breast. Still alive 18 months from beginning of pregnancy. 


CasE 15.—H. D., 1931, thirty-three years old, primigravida. Duct carcinoma 
of right breast; operated upon. Pregnant six months after operation; delivered 
at term of twins, both normal, but one died after three and one-half days. Mother 
at present well, five years and three months from operation. 


CASE 16.—S. L., 1926, twenty-five years old, primigravida. Adenocarcinoma of 
right breast; induced abortion at three months, followed one month later by radical 
operation, x-ray, and radium. Died eighteen months from beginning of pregnancy. 


CasE 17.—B. G., 1926, forty years of age, gravida ii. Carcinoma simplex of right 
breast; radical operation. Became pregnant thirty-two months later; induced 
abortion at two and one-half months. Alive and well six years from beginning of 
pregnancy when last seen in 1954. 


CasE 18.—B. H., 1936, thirty-five years of age, two and one-half months pregnant 
when first seen. Spindle cell carcinoma of left breast; left radical mastectomy 
followed by postoperative x-ray; induced abortion at three and one-half months. 
Patient alive and well six months after operation, 


CasE 19.—S. Z., 1928, thirty-four years of age, gravida ??, adenocarcinoma of 
breast. Hysterectomy and removal of metastatic carcinoma in the ovaries when 
two months pregnant. Breast treated with radium and x-ray; and simple mastectomy 
one year after abortion. Died two years and ten months from the beginning of preg- 
nancy. 


Case 20.—J. W., 1927, thirty-eight years of age, gravida v. Adenocarcinoma of 
left breast; radical mastectomy, three months later became pregnant. Aborted by 
hysterotomy and tubal sterilization at three and one-half months. Died four years 
from beginning of pregnancy. 


Case 21.—C. G., 1935, twenty-nine years of age, primigravida. Operable car- 
cinoma of right breast; radical mastectomy; induced abortion at two and one-half 
months. Alive one year from the mastectomy. 
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Case 22.—G. P., 1934, thirty-nine years, gravida v. Tubular carcinoma of 
right breast; treated with postoperative x-ray and radical mastectomy and postopera- 
tive radium with the element pack. Eight months and thirteen months after the 
operation the patient became pregnant and had induced abortions at three and 
six weeks, respectively. Alive two years after the mastectomy. 

CAsE 23.—F. S., 1934, thirty-five years of age, gravida iii. Infiltrating carcinoma 
of left breast discovered when the patient was delivered of a normal infant at term. 
Breast treated with local excision and x-ray five months after delivery. Patient is 
alive three years and eleven months from the beginning of pregnancy. 


CasE 24.—M. N., 1932, gravida iv. Infiltrating duct carcinoma of right breast 
discovered when nine months pregnant. Delivered at term of a normal living infant. 
Breast treated with x-ray four months after delivery, followed by radical mastectomy. 
Patient is alive four years and ten months after. 


CasE 25.—J. O., 1926, thirty-six years old, gravida iii. Operable carcinoma of left 
breast discovered when eight months pregnant. Radical mastectomy was performed. 
Patient delivered at nine months of living normal baby. Postoperative x-ray treat- 
ment of breast. Two years later again pregnant, aborted at two months. Alive two 
years and eight months from beginning of first pregnancy, six months from begin- 


ning of last pregnancy. 


Case 26.—I. R., 1934, thirty years old, primigravida. Solid carcinoma of left 
breast discovered when seven months pregnant. Delivered at term of normal living 
infant. Breast treated three weeks after delivery by local excision and x-ray 
followed by radical mastectomy and postoperative x-ray. Alive two years and eleven 
months from beginning of pregnancy. 


CASE 27.—L. G., 1935, thirty-one years of age, primigravida. Solid adeno- 
carcinoma of left breast discovered at term; delivery of normal living infant. 
Four months later was treated with x-ray only. Died seventeen months from begin- 
ning of pregnancy. 


Case 28.—D. E., 1922, twenty-five years of age, primigravida. Carcinoma of 
right breast; treated by radical mastectomy followed by postoperative x-ray. Seven 
months later became pregnant, delivered at term of normal living infant. Died 
two years and ten months after the mastectomy. 


CasE 29.—N. S., 1934, twenty-one years of age, primigravida. Papillary adeno- 
carcinoma of right breast discovered when patient was two months pregnant. Breast 
treated by excision followed by irradiation with radium element pack. Delivered 
at term of normal living baby. Two months later again pregnant, delivered of 
healthy baby at term. Patient well two years from beginning of first pregnancy. 


CasE 30.—D. C., 1933, thirty-seven years old, gravida ii. Carcinoma of the right 
breast discovered when four months pregnant. Delivery at term of healthy infant. 
Breast treated by x-ray only three months after delivery. Patient well when last 
seen in August, 1935, three years and three months from beginning of pregnancy. 


Case 31.—C. G., 1932, thirty-five years old, primigravida. Myosarcoma of left 
ankle; treated by amputation and x-ray. Pregnant two years later. Delivered 
at term of normal living infant. Patient well at present, two years, ten months 
from beginning of pregnancy and four years, ten months from time of amputation. 
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CasE 32.—J. C., 1930, thirty-two years old, gravida iii. Neurogenic sarcoma of 
supraclavicular region discovered when eight and one-half months pregnant; induced 
labor at eight and one-half months with healthy infant now five years, four months 
old. Three months after delivery the tumor was excised followed by x-ray therapy, 
Patient well six years from beginning of pregnancy. 


CasE 33.—A. R., 1927, twenty-nine years of age, gravida iv. Neurofibrosareoma 
of right groin, treated by excision and postoperative irradiation. Became pregnant 
in three years ten months following treatment. Delivery at term of normal healthy 
infant now six years of age. Patient well at present. 


Case 34.—C. I., 1923, twenty-two years of age, gravida iii. Sarcoma of lower 
jaw discovered when six months pregnant. Treated by jaw resection, delivered at 
term, baby healthy at birth. Patient died twelve years from beginning of pregnancy, 


CasE 35.—M. Q., 1928, thirty-four years of age. Angiosarcoma of symphysis 
pubis discovered when four months pregnant; treated by excision; delivery at term 
of healthy baby. Postpartum x-ray treatment of the tumor. Four years later again 
pregnant; normal child at term resulting. Patient and both children all well eight 
years from beginning of first pregnancy. 


CasE 36.—C. T., 1934, thirty-four years of age, gravida iv. Osteogenic sarcoma 
of left shoulder discovered when three months pregnant. Said to have had spon- 
taneous abortion at three and one-half months, and immediately after this had 
shoulder disarticulation followed by Coley toxins. One year later again pregnant; 
delivered at term of healthy baby. Mother well two and one-half years from begin- 
ning of first pregnancy. 


CASE 37.—A. M., 1927, eighteen years of age, gravida ii. Osteogenic sarcoma of 
scapula treated with x-ray. Eight months later became pregnant. Delivered at 
term of a healthy infant. Died twelve months from beginning of pregnancy. 


CasE 38.—T. S., 1929, nineteen years old, gravida. Osteogenic sarcoma of right 
tibia treated with irradiation and Coley toxins. Pregnant seven months after 
treatment. Spontaneous delivery at term of healthy infant; postpartum x-ray 
therapy for tibia. Patient well five years and three months from beginning of 
pregnancy. 


Case 39.—P. M., 1924, fifteen years old, primigravida. Fibrosarcoma of back, 
treated with excision and postoperative x-ray. Pregnant ten years later; de- 
livered at term of healthy infant. Well one year, ten months from beginning of 
pregnancy; twelve years from treatment of tumor. 


CasE 40.—P. P., 1934, thirty-three years old, primigravida. Melanoma of back, 
noted when three months pregnant. Tumor treated by excision. Delivered by 
cesarean section at eight months; healthy infant. Postpartum x-ray to back. 
Patient died twenty-two months from beginning of pregnancy. 


Case 41.—S. B., 1933, twenty-eight years old, gravida ii. Melanoma of back 
noted when five months pregnant. ‘Treated by excision. Induced labor at seven 
months, healthy infant alive and well today. Patient died twenty-one months 
from beginning of pregnancy. 


Case 42.—A. F., 1932, forty years old, gravida iii. Melanoma of scalp. Noticea 
activity of growth when six weeks pregnant. Induced abortion six weeks followed 
by excision and postoperative x-ray therapy for tumor. Died eighteen months from 
beginning of pregnancy. 
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Case 43.—D. E., 1924, twenty-three years old, primigravida. Melanoma of fore- 
arm, noticed when seven and one-half months pregnant. Induced labor, with 
living viable healthy child. Followed in one week by excision of tumor and post- 
operative X-ray. Patient died ten months from beginning of pregnancy. 


Case 44.—E. E., 1926, thirty-four years old, gravida iii. Melanoma of left 
foot treated by excision and postoperative x-ray of foot and groin. Four years 
and eight months later patient became pregnant. Delivery at term of healthy in- 
fant. Mother and baby well six years after birth of baby. 


Case 45.—B. W., 1934, thirty-six years old, gravida ii. Melanoma of right calf; 
treated by excision of tumor with postoperative x-ray of calf and groin. Became 
pregnant 6 months later. Tumor again excised during the pregnancy, with x-ray of 
calf and groin. Baby delivered prematurely at seven months but was normal and 
healthy at two years. Patient died one month after delivery. 


Case 46.—V. E., 1933, thirty-eight years old, gravida vii. Lympho-epithelioma 
of nasopharynx treated with x-ray. Became pregnant two years later. Aborted, 
sterilized by hysterectomy at two months. Had x-ray therapy following the abortion. 
Well fifteen months from beginning of pregnancy. 


CasE 47.—E. A., 1932, twenty-nine years of age, gravida iii. Hodgkins’ disease 
discovered when five months pregnant. Treated only with transfusions and delivered 
at term of a normal infant. X-ray therapy immediately following delivery. Died two 


years from beginning of pregnancy. 


CasE 48.—H. B., 1930, thirty years of age. Lymphosarcoma of peritoneal lymph 
glands, discovered when two months pregnant. Spontaneous abortion followed 
exploratory celiotomy at two months. One month later the patient was treated with 
x-ray. Died four months from the onset of pregnancy. 


Case 49.—W. E., 1935, twenty-six years of age, gravida ii. Hodgkins’ disease 
treated by x-ray. Two months later became pregnant. Hysterotomy and steriliza- 
tion at two and one-half months; postoperative x-ray. Alive but not well one 
year from the beginning of pregnancy. 


Case 50.—M. C., 1930, forty-one years, gravida xxvi. Adenocarcinoma of the 
stomach discovered at term. Delivery resulted in a healthy infant. Five months 
postpartum gastrostomy and x-ray therapy for the tumor. Died sixteen months 
from beginning of pregnancy. 


Case 51.—H. W., 1928, twenty-seven years of age, gravida ii. Carcinoma of the 
stomach discovered when two months pregnant. Normal child in delivery at term. 
Postpartum radium and x-ray. Patient died sixteen months from beginning of preg- 
nancy. 


CasE 52.—N. W., 1934, twenty-two years of age, gravida ii. Epidermoid ear- 
cinoma of the parotid gland discovered when seven months pregnant. Untreated, the 
patient was delivered at term of a healthy infant. Two months postpartum the 
tumor was treated with radium and x-ray. Patient alive two years and three months 
from beginning of pregnancy. 


Case 53.—L. A., 1927, thirty years, primigravida. Adenocarcinoma of right 
parotid gland, treated by excision. One and one-half years later patient became 
pregnant. Delivered at term of healthy infant. During the pregnancy che tumor 
was treated with irradiation. Again pregnant three months after first birth, aborted 
at three and one-half months. Died two years and eleven months from beginning 
of first pregnancy. 
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Case 54.—M. M., 1931, thirty years of age, gravida ii. Epidermoid carcinoma 
of tongue discovered when three months pregnant. The tongue was treated by 
radium followed by hemiglossectomy. Attempted x-ray abortion at three and one. 
half months completed mechanically five weeks later, resulting in a macerated 
but otherwise normal fetus. Following abortion the tongue received further irradia. 
tion. The patient died one year from the beginning of pregnancy. 


The classification of patients as to age and type of tumor (Table I) 
shows that more than half of the patients studied were in the fourth 
decade, and only 7.5 per cent in the fifth decade. This perhaps explains 


TABLE I. CLASSIFICATION OF PATIENTS STUDIED AS TO AGE AND TUMOR 


2ND 3RD 4TH 5TH 
DISEASE NO. DECADE DECADE DECADE DECADE 
No. % No. % No. % No &% 
Carcinoma cervix 5 | | 4 | | 
Carcinoma genito- 3 2 | 1 | 
urinary* 
Carcinoma breast | 3 | | | 2 
Sarcoma 9 3 | 
Melanoma 6 2 | 4 1 
Lymphatic tumors and) 4 | 2 | | 2 | 
Hodgkin’s disease | 
Carcinoma stomach 2 1 | | 1 
Carcinoma parotid 2 1 | | 1 
Carcinoma tongue d | 


*Ovary 2, urethra 


in part the rarity of pregnancy occurring in patients having malignant 
tumors. The actual incidence has not been expressed, but certain facts 
pertaining to the age incidence as a factor in the rarity of the combina- 
tion of conditions are of interest. In reviewing the records of 141,946 
pregnaney patients at New York Lying-In Hospital, 1°? found only 5 
patients recorded as having carcinoma of the cervix at the time of the 
pregnancy. Similarly, in reviewing™ 2,852 records of patients with car- 
cinoma of the cervix at the Memorial Hospital, only the 5 patients with 
pregnancies included in this study were found. In a study* of 200 
patients with carcinoma of the cervix, the average age incidence was 
forty-six years. 

Neill2 quotes the following reports on incidence of pregnancy and carcinoma of 


the cervix: 


Stickel 18,000 pregnancies, 8 cases, 0.04 % 
Hirst 12,538 pregnancies, 1 case, 0.008 
Gross 1,538 pregnancies, 1 case, 0.065 
Mendel 29,962 pregnancies, 24 cases, 0.08 
University of Chicago 18,243 pregnancies, 2 cases, 0.01 
Johns Hopkins 1,500 pregnancies, 2 cases, 0.3 


Pack14 in his study of age and sex incidence of patients at Memorial Hospital 
presents some facts that further explain the rarity of the combined conditions. He 
found that in carcinoma of the cervix the maximal number of cases in any age 
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group was between forty-five and forty-nine years of age. In breast carcinoma 
one-third of all cases are forty-five to fifty-five years of age, the peak of the in- 
eidence is sixty to sixty-four years. In sarcoma the average age was 38.2 (which 
may explain the relatively large number of pregnant patients in this group). In 
carcinoma of the stomach the average age is fifty-four years, and it is twice as 
frequent in males as in females. In melanoma the average age is forty-eight years, 
male to female 2 to 1. One-half of the patients are beyond child bearing age. 

Craver!9 reported the average age of five-year survivors of Hodgkins’ disease as 
thirty-four years and the rapidly fatal group as forty-four years. 

Binkley33 in approximately 600 female patients with cancer of the rectum 
had seen only 1 patient who also was pregnant. This patient went to term and 
was alive two years from time of treatment but is not included in this study. 


Because of the paucity of available cases, it has been considered ad- 
visable to group the patients for comparative study according to the 
anatomic location of the diseased organ: Genital, breast, and non- 


genital. 


In Table II in the genital group none of the 5 patients with pregnancy and 
carcinoma of the cervix when first seen lived five years, although two were still 
alive at the time of this writing. Only one of this genital group (carcinoma of 
urethra) had lived more than five years. None of the coincidental pregnancy 
and breast patients had lived five years although 8 are still alive. Of the breast 
patients in which pregnancy followed the treatment of the carcinoma, 44.4 per cent 
lived more than five years. There were no patients in the genital group in which 
pregnancy followed the treatment of the tumor, but it is perfectly evident from the 
breast group, the nongenital, the total, and the corrected total (in which patients 
still alive but not having lived five years from treatment are discarded) that the 
prognosis is better for the patient if the pregnancy occurs after the tumor has been 
treated than if it occurs simultaneously with the appearance of the tumor. 


TABLE II, CLASSIFICATION AS TO LENGTH OF LIFE FROM TIME OF TREATMENT OF 
TUMOR AND AS TO WHETHER THE PREGNANCY WAS COINCIDENTAL WITH 
OR FOLLOWED TREATMENT OF TUMOR 


PREGNANCY WITH PREGNANCY FOLLOWING 
CLASSIFICATION NO. UNTREATED TUMOR TREATMENT OF TUMOR 
NUMBER LIVED 5 YEARS | NUMBER LIVED 5 YEARS 

NO. NO. % 

Genitals 8 8x-4* 1 12.4 0 0 0 
Breasts 22 13x-8 0 0 Qx-2 4 44.4 
Nongenital 24 14x-2 Bxx-1 21.4 10x-3 4 40.0 
Total 54 35x-14 4 11.4 19x-5 8 42.1 
Corrected total 35 21 4 19.0 14 8 57.1 


*x, Still Alive. xx, Lived more than five years but died. 


As so few patients in the classification ‘‘ Pregnant When First Seen”’ 
lived five years, a similar comparison has been made in Table III, using 
two years of life from the treatment of the malignant tumor as the 
borderline of classification. This short period of life seems justified in 
studying the effects of pregnancy on malignant tumors, because: 


In the genital group, only 1 of 5 pregnant cervix patients lived two years (died 
two years and one month), yet Healy!® has reported an absolute five-year salvage 
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rate of 22.5 per cent in a large series of patients with cancer of the cervix, No pa- 
tient with cancer of the cervix became pregnant after treatment of the cancer ; 

In the breast group, Lee17 has noted that his curve of life in inoperable cancer 
of the breast is almost identical with the untreated group curve of Dalandis who 
reports the mean average of life in his breast cancer patients as thirty months ; 

In the nongenital group, Stone,!s reporting on Hodgkin’s disease, found sixteen 
months as the average life for his entire group, and thirty-five months for the pa- 
tients that responded to treatment. Craver!9 quotes Schreiner and Mattick20 gs 
claiming two years and seven months as their average survival period in treated pa- 
tients in Hodgkin’s disease. The rapid fatal course of activated melanoma, sarcoma, 
and Hodgkin’s disease is familiar to all surgeons. 


In Table III each separate group and the totals show the prognosis 
is distinetly better for the patients having a pregnancy after the treat- 
ment of the malignant tumor than for patients who were pregnant at 
the time they were first seen with the tumor. 

TABLE III, CLASSIFICATION AS TO LENGTH OF LIFE FROM TIME OF TREATMENT OF 


Tumor, LocaTION OF TUMOR, AND WHETHER THE PREGNANCY OCCURRED 
WITH THE TUMOR OR FOLLOWED TREATMENT OF TUMOR 


PREGNANT WHEN FIRST | PREGNANT AFTER TREAT- 
SEEN WITH TUMOR MENT OF TUMOR 
: LIVED 2 YEARS LIVED 2 YEARS 
LASSIFICA NO 

wUMBER| TREAT- | APTER TREAT- 

MENT OF MENT OF 

CARCINOMA CARCINOMA 

NO. % NO. % 

xx-1 

Genitals 8 8x-2* | 4xxx-1] 50.0 0 0 0 
Breasts 22 13x-1 6 46.1 Qx-1 8xx-3) 88.8 
Nongenital 24 14x-1 4 28.5 10x-1 6 60.0 
Total 54 35x-4 | 14 40.0 | 19x-2| 14 73.6 
Corrected total 48 31 14 45.1 ay 14 82.3 


*x, Still alive but not yet two years: excluded from figure. “xx, Lived more 
than two years but died: not excluded from figure. xxx, Recurrence, carcinoma 
of urethra after six years, well one year: included in figure. 

Believing that the length of life from the beginning of pregnancy 
might give more information as to the pregnancy’s possible activating 
effect on the tumor, Table IV shows the comparative study of the sev- 


TABLE IV. CLASSIFICATION AS TO LENGTH OF LIFE FROM BEGINNING OF PREGNANCY 


PREGNANT WHEN FIRST | PREGNANT AFTER TREAT- 
si SEEN WITH TUMOR MENT OF TUMOR 
CLASSIFICATION NO 

; LIVED MORE LIVED MORE 
NUMBER! wHan 2 years | NUMBER) quan 2 YEARS 

NO. % NO. % 

xx-1 

Genitals 8 8x-2* 4xxx-1 50.0 0 0 0 
Breasts 22 13x-2 §xx-1 61.5 Qx-2 7xx-1| 77.7 
Nongenital 24 14 Gxx-2 42.8  adiall 5 50.0 
Total 54 35 18 51.4 19 12 63.1 
Corrected total 45 St 18 58.0 14 12 85.7 


*x, Still alive. xx, Lived more than two years from beginning of pregnancy but 
died. xxx, Recurrence, Carcinoma of Urethra after six years, well one year. 
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eral groups and totals as to whether the patient was pregnant when 
first seen with tumor, or became pregnant after treatment of tumor. 
The results are similar to those of Tables II and III. 

Table V is a study of the effects of the treatment of the pregnancy 
on the tumor as measured by the length of life from the beginning 
of the pregnancy. 


TABLE V. TREATMENT OF PREGNANCY, AND LIFE FrRoM BEGINNING OF PREGNANCY 


PREG- PREG 

WELL MORE WELL MORE 
CLASSIFICATION TOTAL THAN TWO THAN TWO 

INTER- INTER- 

RUPTED RUPTED 

Pregnant When First Seen 
NO. % NO % 
Genitals 8 4x-1* 2xx-1 50.0 4x-1 | Qxxx-1/ 50.0 
Breasts 138 4x-2 0 0.0 9 8 88.8 
Nongenitals 14 8 2 25.0 6 3 50.0 
Total 35 16 4 25.0 19 13 68.4 
Corrected total 31 13 4 30.7 18 13 72.2 
Pregnant After Treatment for Carcinoma 

Genitals 0 0 0 0 0 0 0 
Breasts 9 5x-2 Bxx-1 60.0 + 4xx-1 | 100.0 
Nongenitals 10 Bx-2 0 0 7X-1 | Hxx-1 71.4 
Total 19 8 3 37.5 il 9 81.8 
Corrected total 14 4 3 75.0 10 9 90.0 


*x, Still alive. xx, Lived more than two years from beginning of Pregnancy, but 
died, xxx, Carcinoma of Urethra recurrence after 6 years, well now 1 year. 


In the genital group of 5 cervix cases, 3 were interrupted and 2 were not. Three 
patients died, 2 in less than two years and 1 (which was interrupted) lived two years 
and one month from the beginning of pregnancy. Two are still alive, but have not 
yet passed the two-year period. Of the remaining cases in the genital group (2 car- 
cinoma of the ovary, 1 carcinoma of the urethra), all three lived more than two 
years. In one of these the pregnancy was interrupted. 

From the breast and nongenital groups and from the totals, it is evident that 
patients had a better prognosis if the pregnancy was not interrupted. This is es- 
pecially noticeable in the breast group that were pregnant when first seen with the 
tumor. 


A comparative study of parity with the effect of abortion on the 
tumor as measured by the length of life from the beginning of preg- 
naney is shown in Table VI. The patients are not separated into 
groups as to whether, or not, the tumor and pregnancy occurred simul- 
taneously. There is very little difference between primigravidas and 
multigravidas as to total percentages well two years, but it is a rather 
striking fact that, of the aborted primigravidas, none remained well 
two years. It could possibly be argued that the primigravidas were 
younger than the multigravidas, and, therefore, had a worse prognosis 
anyhow, but the primigravidas who were not aborted did practically 
as well as the corresponding multigravidas. 
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TABLE VI. Parity, TREATMENT OF PREGNANCY, LIFE From BEGINNING oF 
PREGNANCY 
_ | WELL MORE NoT | WELL MOR 
CLASSIFICATION TOTAL THAN TWO ABORT- THAN 
. . 
Primigravid 
NO. % | NO. % 

Genitals 3 0 0 a ae 2 66.6 
Breasts 8 ]x-1* 0 O | Gxx-2 | 85.7 
Nongenitals | 7 | 3 0 | | 4x1] 75.0 
Totals 18 0 0 | 
Corrected totals 16 0 0 | 
Well two years | 11 
Per cent 68.7 | | 

Multigravid 
Genitals | 4x1 | 2 50.0 | [x-1 0 
Breasts | 14 Qx-3 4 44.4 100.0 
Nongenitals | 17 7x-2 2 28.5 10 | Gxx-1 60.0 
Total 36 20x-6 8 40.0 Ba | en 68.7 
Corrected total 29 | 14 8 | 15 733 
Well two years | 19 | | | 
Per cent | 65.5 | | | | 


*x, Still alive but less than two years from beginning of pregnancy. xx, Lived 
two years from beginning of pregnancy but died. 


Only the 35 patients who were pregnant when first seen for malignant 
tumor are included in Table VII, which is a consideration of the effect 
on the tumor of the stage of the pregnancy (taking 4+ months as an 


TABLE VII. PATIENTS PREGNANT COINCIDENTAL WITH UNTREATED TUMOR, ADVANCE- 
MENT OF PREGNANCY WHEN FIRST SEEN, TREATMENT OF PREGNANCY, 
LENGTH OF LIFE FROM BEGINNING OF PREGNANCY 


WELL MORE | NOT WELL MORE 


CLASSIFICATION TOTAL eg THAN ABORT- | THAN 
TWO YEARS ED | TWO YEARS 
Less Than Four Months Pregnant 
NO. NO | % 
Genitals 2 2x-1* | [xx-1 | 0 | | 0 
Breasts 6 4x-2 0 0.0 2 | 2 | 100.0 
Nongenitals 7 5 2 40.0 50.0 
Total 3 972 | 4 | 3 | 75.0 
More Than Four Months Pregnant 
Breasts | 1 1 | 6 | 4 66.6 
Nongenitals 3 1 | 3338 | 4 | | 75.0 
Total | | 6 | | 9 64.2 


*x, Still alive. xx, Lived more than two years from beginning or pregnancy, but 
died. xxx, Recurrence, carcinoma of urethra after six years, well one year. 


empirical borderline), and whether, or not, the pregnancy was inter- 
rupted, as measured by the length of life from the beginning of preg- 
nancy. 
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There seems to be a distinct disadvantage, as shown by the totals, 
in early interruption of the pregnancy, especially in the breast group. 
There is a slight advantage in early over late abortion in the non- 
genital group. The patients whose pregnancies were not interrupted 
did as well or better than those who were aborted, regardless of the 
stage of the pregnancy when first seen with the tumor. 

In Table VIII, which includes only the 19 patients that became preg- 
nant after the treatment of the tumor, there would seem to be some 
TasLE VIIT. PatiENTS BECOMING PREGNANT AFTER TREATMENT OF THE TUMOR 

COMPARED AS TO INTERVAL OF TIME BETWEEN TREATMENT OF TUMOR 


AND PREGNANCY, LENGTH OF LIFE From BEGINNING OF PREG- 
NANCY, AND TREATMENT OF PREGNANCY 


WELL MORE NOT WELL MORE 
CLASSIFICATION | TOTAL | THAN ABORT- THAN 
: TWO YEARS ED TWO YEARS 
Interval Less Than Two Years 
NO. % NO. | % 
Genitals 0 0 0 0.0 0 0 0.0 
Breasts 6 4x-2% 2xx-2 50.0 2 Qxx-1 100.0 
Nongenitals 5 2x-1 0 0.0 | 66.6 
Total 11 6 2 dou a 4 80.0 
Corrected total 8 a | 2 66.6 5 4 80.0 
Per cent well 75.0 | 
Interval More Than Two Years 
Genitals 0 0.0 0 | 0.0 
Breasts | 100.0 | 2 | 100.0 
Nongenitals 5 2 | 1 50.0 5x1 2 66.6 
Total 8 3 2 66.6 5 ++ 80.0 
Corrected total | 7 3 2 | 66.6 + | 4 100.0 
Per cent well | Sa7 | | 


+ Still alive. xx, Lived more than two years from beginning of pregnancy 
but died. 


slight advantage in the pregnancy not occurring within two years after 
treatment, as shown by the total percentages remaining well two years 
from the time of the beginning of pregnancy. No patient in the genital 
group became pregnant after treatment of the tumor. It appears to 
be a distinct advantage in all groups to allow the pregnancy to continue 
regardless of the interval since the treatment of the tumor. The two 
aborted cases in the nongenital group, where less than two years had 
elapsed since treatment, were 1 patient with Hodgkin’s disease and 1 
with melanoma. These 2 cases and the 4 aborted breast cases in this 
time group would suggest that the abortion stirred up activity of the 
disease. 

Table IX shows some advantage in treatment of the tumor being 
started before the end of the pregnancy, or within one month after 
the pregnaney ended, over a delay of more than one month. This 
advantage as shown here is surprisingly slight. Only patients pregnant 
when first seen with malignant tumors are included in this table. 
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TABLE IX. INTERVAL BETWEEN END OF PREGNANCY AND BEGINNING oF TREATMENT 
FOR THE TUMOR, LENGTH OF LIFE FROM BEGINNING OF PREGNANCY 


TREATMENT AT ONCE OR | INTERVAL MORE THAN 
LESS THAN ONE MONTH ONE MONTH 
CLASSIFICATION NO. LIVED MORE | LIVED MORE 
NO, THAN NO. | THAN 
TWO YEARS | TWO YEARS 
NO. %o | NO. % 
Genitals 8 4x-1* 2xx-1 | 4x-1/ 50.0 
Breasts 13 5xx-1 62.5 5 | 60.0 
Nongenitals 14 9 4xx-1 44.4 a | 2 40.0 
Corrected total 31 18 10 55.5 ry 6 46.1 


*x, Still alive. xx, Lived more than two years from beginning of. pregnancy 
but died. xxx, Recurrence, carcinoma of urethra after six years, well one year, 
Table X indicates that there is some slight advantage in treating 
breast carcinoma before the end of the pregnancy, but that there is a 
definite disadvantage in treating nongenital patients, taken as a group, 
before the end of the pregnancy. 
TABLE X. COMPARISON OF PREGNANT PATIENTS RECEIVING TREATMENT DurING 


PREGNANCY WITH THOSE Not RECEIVING TREATMENT AS TO LENGTH OF 
Lire BEGINNING OF PREGNANCY 


| NOT | 
ALIVE MORE RECEIV- | ALIVE MORE 
CLASSIFICATION THAN ING | THAN 
E TWO YEARS TREAT- TWO YEARS 
MENT 
MENT 
NO. % NO. % 
Genitals 8 4x-1* 2xx-1 | 50.0 4x-1 2 50.0 
Breasts 13 3x-1 Qxx-1 66.6 10x-1 | 6 60.0 
Nongenitals 14 6 1xx-1 | 16.6 8 | 4 50.0 
Total 35 13 5 38.4 | 22 | 12 | 54.5 
Corrected total 31 1l 5 45.4 20 12 | 60.0 


*x, Still alive but less than two years. xx, Lived two years but died. 


This is somewhat in accordance with the theories of Stéckel,t Weibel, and others, 
that pregnancy retards the growth of the tumor, but is probably due to the type of 
tumor considered. Miller,21 Claye,22 Oldfield,2? and Neill? report patients with car- 
cinoma of the cervix in the last trimester of pregnancy treated successfully by 
hysterectomy and postoperative irradiation. Berkeley,24 Neill,2, Van Rooy,?> and 
Mendel26 cite patients with carcinoma of the cervix treated with irradiation during 
the pregnancy. All agree that after the termination of the pregnancy cancer grows 
rapidly. The 5 cervix cases here are not sufficient to prove which is the proper 
choice of treatment. The one patient treated in the early trimester of pregnancy with 
irradiation lived the longest in the group (two years, one month) but died. Two pa- 
tients having hysterectomy, 1 following irradiation during the last half of pregnancy 
and the other with irradiation following the hysterectomy, lived only thirteen months 
and twenty-two months, respectively. The author agrees with Neill that in the early 
months the pregnancy should be ignored and irradiation therapy completed, adding 
mechanical abortion only if the irradiation fails to abort. In the last half of preg- 
nancy, however, the patient should be treated with local irradiation, delivered by 
cesarean section when the child is viable, but the author feels that the supracervical 
portion of the uterus should be removed to prevent drainage through the diseased 
cervix. This, however, is theory and is neither proved nor disproved by Table X. 
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Because of the marked known difference in behavior of the various 
types of nongenital malignant tumors that were available for study, 
it has seemed advisable to consider separately the three main types: 
sarcoma, melanoma, and lymphatic tumors. 

Table Xa compares each of the three types as to the length of life 
from the beginning of the pregnancy, and whether the pregnancy 
oceurred simultaneously with the tumor, or followed the treatment of 


the tumor. 

In the sarcoma group one patient with osteogenic sarcoma of the scapula, treated 
when five months pregnant and delivered at term, died three months after delivery. 
All but three patients with sarcoma lived more than five years. One died twelve 


years after the original tumor. 
One patient with Hodgkin’s disease died three years and three months after the 


beginning of the pregnancy. 

It is obvious that the prognosis is better in each type if the pregnancy 
follows the successfully treated tumor rather than if it oceurs simul- 
taneously with the tumor. 


TABLE XA. CLASSIFICATION OF NONGENITAL TUMORS AS TO LENGTH OF LIFE AND 
TIME RELATIONSHIP TO OCCURRENCE OF PREGNANCY 
a PREGNANT WITH PREGNANT FOLLOWING 
UNTREATED TUMOR TUMOR TREATMENT 
CLASSIFICATION NO. LIVED MORE LIVED MORE 
NO. THAN NO. THAN 
TWO YEARS TWO YEARS 
Sarcoma 9 Gs 4 4 4 
Melanoma 6 4 0 2 1 
Lymphatic tumor 4 2 0 2 1t 


*One patient died; 


sarcoma of scapula; 


treated when 


delivered at term; died three months postpartum. 
jHodgkin’s disease; lived three years, three months; died. 


five months pregnant; 


From Table XB it is evident that each group had a better prognosis 
if not aborted regardless of the time relationship of the pregnaney to 


TABLE XB. CLASSIFICATION OF NONGENITAL TUMORS AS TO LENGTH OF LIFE FrRoM 
BEGINNING OF PREGNANCY AND AS TO TREATMENT OF PREGNANCY 


| PREG- | WELL MORE WELL MORE 
CLASSIFICATION TOTAL NANCY IN- |THAN TWO [THAN TWO 
TERRUPTED | YEARS YEARS 
Pregnant When First Seen With Malignant Tumor 
Sarcoma 4 2 = 2 2 
Melanoma 4 4 0 
Lymphatic tumor 2 0 1t 
Pregnancy Occurring After Treatment of Tumor 
Sarcoma 5 5 4 
Melanoma 2 2 Z 
Lymphatic tumor 2 2t 0 
*Well only two years at present. 


7jDied two years, one month. 


tStill alive. 
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the malignant tumor. Two of the patients with lymphatic tumors preg. 
nant after the treatment of the tumor are still alive, but it is less than 
two years since the beginning of the pregnancy. 

Table Xc shows that certain types of nongenital malignant tumors 
(melanomas) have a poor prognosis if treated during pregnancy, Un. 
fortunately for comparison, all patients having melanoma and eligible 
for treatment during the pregnancy were treated, and the pregnancies 
were all also terminated prematurely. (One abortion at six weeks, 3 
induced labor at seven, seven and one-half, and eight months, respee- 
tively.) Certainly these patients met a rapidly fatal end and suggest 
activation of these tumors by treatment of the tumor or by the abortion, 
when they were apparently quiescent during the pregnancy. 

TABLE Xe. COMPARISON OF PATIENTS WITH NONGENITAL TUMORS RECEIVING TUMOR 


TREATMENT DURING PREGNANCY WITH THOSE Not RECEIVING TREATMENT, 
AS TO LENGTH oF Lire (Two YEARS FROM BEGINNING OF PREGNANCY) 


RECEIVING |ALIVE MORE a ALIVE MORE 
CLASSIFICATION ELIGIBLE TREAT- |THAN TWO 2 THAN TWO 
MENT YEARS YEARS 
MENT 
Sarcoma 4 2 2 
Melanoma 4 4 0 
Lymphatic tumor 2 2 0 


*One patient died after twelve years. 


Table XI shows 31 cases irradiated during or preceding pregnancy, 
11 during and 20 preceding, with no deformity of the fetus, although 
the condition of the fetus was not recorded in 2 of the breast cases which 
had been irradiated previous to the pregnancy. 


TABLE XI. FETUS AT BIRTH AFTER IRRADIATION 


IRRADIATION DURING IRRADIATION PRECEDING 


PREGNANCY PREGNANCY 
CLASSIFICATION TOTAL | 
Genitals I 1 1 0 0 0 0 
Breasts 16 6 6 0 10 St 0 
Nongenitals 14 4 4 0 10 10 0 
Total 31 11 11 0 20 “ {| @ 


*Two cases not recorded. 


The one patient in the genital group who was irradiated during the pregnancy had 
a carcinoma of the cervix, irradiated locally with 2,500 me. hr. of radium at six 
and one-half months and delivered by cesarean section at eight months. The baby 
was normal in appearance, born alive but died three days later. A complete autopsy, 
including serial sections of the brain, revealed only atelectasis as the cause of death. 
No malformed baby occurred in this group of 54 cases. This is quite contrary to 
the impression given in reports by Neill,2 Mendel,26 Abels,27 Stettner,28 and Bailey 
and Bagg,29 and involves the stage of the pregnancy when pelvic irradiation was 
administered. The absence of deformity of the fetus in this series is probably be- 


— — = : 
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eause only one of the genital group was irradiated during pregnancy and that 
patient was irradiated in the latter half of the pregnancy. None of the genital 
group had pregnancies after irradiation. 

Ten of these pregnancies resulted in nonviable abortions, either induced or spon- 
taneous, but only 3 were known to be definitely spontaneous abortions. Careful 
autopsy dissection was not performed on these fetuses, but grossly they were reported 
to appear normal. One patient (carcinoma of tongue) had an attempted x-ray 
abortion at three and one-half months with induced mechanical abortion completed 
five weeks later. A macerated, but otherwise grossly normal, fetus resulted. 


Table XII shows that in the breast and nongenital groups the time of 
treatment of the tumor in relation to the pregnancy has no effect on the 
normaley of the offspring which reach viability, for all the offspring 
were at least grossly normal. 

TABLE XII. NORMALCY OF OFFSPRING REACHING VIABILITY WITH CLASSIFICATION AS 


To TIME RELATIONSHIP BETWEEN TREATMENT OF TUMOR AND PREGNANCY, AND 
THE ADVANCEMENT OF THE PREGNANCY AT TIME OF TREATMENT OF TUMOR 


ij 


NO TREATMENT 
TREATED DURING TREATED BEFORE 
CLASSIFICATION DURING PREG- 
N 
PREGNANCY PREGNANCY 
TOTAL 
NO. FA No. |NorMAL|1-4Mo.| To |NoRMAL| NO. [NORMAL 
CONDITION OF 
TERM 
Fetus 
Genitals 6 5 5 1 o-1* 
Breasts 14 6 6 lv-1 1 2 6x-1 6 
Nongenital 21 8 8 4v-1 1 5 8 8 
Total 41 19 19 5 3 8 14 14 


*o, Normal but died. 
v, Two pregnancies, 1 before, 1 during treatment, both children normal. 
x, Twins, both normal grossly, but 1 died. 


Of 41 viable offspring that were grossly normal at birth, 25 are known at present 
to be normal healthy children, one to ten years of age, 8 of them are more than five 
years of age, 1 child died three and one-half days after birth, 1 twin died three days 
after birth, 1 child was killed by an automobile, 13 children (known to be normal 
at birth) could not be traced. 


SUMMARY 


In an effort to determine the effect of pregnancy on malignant tumors, 
54 patients with malignant tumors who were also pregnant have been 
studied. The patients have been grouped for comparative considera- 
tion according to the location of the tumor; i.e., genital, breast, and 
nongenital. 

No attempt has been made to establish the absolute incidence of oc- 
currence of the combination of the conditions, but the rarity of the 
combination is best explained by the fact that the majority of patients 
developing malignant tumors are beyond childbearing age, or in the last 
decade of childbearing. 
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Because of the paucity of available cases, the stage of the tumor hag 
not been considered. This fact, and the variability of behavior of the 
various types of tumors studied, prohibits didactic conclusions, The 
following conclusions, however, are at least suggestive. 


CONCLUSIONS 


I. Concerning the Patient: 

A. Pregnancy is detrimental to, and should be prevented in, pa- 
tients having unarrested malignant tumors. 

B. Growing malignant tumors may be temporarily retarded by preg. 
nancy but the growth is accelerated after the termination of the preg. 
naney. 

C. Pregnant patients with malignant tumors have a better prog- 
nosis : 

1. If the pregnancy is not interrupted; 

2. If the pregnancy follows treatment of the tumor rather than 
occurring simultaneously with it. This is true whether the length of 
life from the time of treatment of the tumor or the length of life from 
the beginning of pregnancy is taken for comparison. The latter gives 
a more accurate measure of the effect of the pregnancy upon the tumor; 

3. If, in patients becoming pregnant after the tumor therapy, 
more rather than less than two years have elapsed since the tumor 
therapy; 

4. If, in the breast and nongenital groups, the patient is not 
aborted, regardless of the time relationship of the pregnancy to the oe- 
currence of the tumor. This is possibly also true in the genital group, 
but in the early months of pregnancy the patient is usually aborted by 
the tumor therapy anyhow. In this series no patient in the genital 
group became pregnant after the tumor therapy; 

5. If the breast and genital tumors are treated before the end of 
the pregnancy. It is of distinct advantage to the patient to treat these 
tumors and ignore the pregnancy, but it is better for the patients with 
certain nongenital tumors not to be treated until the pregnancy is 
ended, especially with melanoma. 

D. As to the stage of the pregnancy (using four months as an em- 
pirical borderline) when the patient was first seen: If the patient is 
aborted, there is some slight advantage in early over late abortion in the 
nongenital group, but a distinct disadvantage in the breast group and 
total. All groups fared better if not aborted, regardless of the stage 
of the pregnancy when first seen. 

E. As to Parity: Abortion was especially disastrous to primigravid 
women, whereas both primigravid and multigravid women did about 
equally well if not aborted. 
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II. Concerning the Fetus: 

A. Irradiation of breast and nongenital tumors in pregnant women 
has no tendency to produce malformed babies. 

B. In the genital group irradiation of the pelvie regions will usually 
produce abortion in the early months of pregnancy. This series sheds 
no light on the effect on the fetus of irradiation of the pelvis in the first 
half of pregnancy because no patient receiving such treatment went to 


viability. 

C. In the latter months of pregnancy carcinoma of the cervix can be 
irradiated locally without affecting the baby or producing abortion. 

D. Of 41 known viable normal offspring at birth, only 25 could be 
traced at the present time. These show no evidence of any bad effects 
of tumor therapy at the present time (one to ten years of age). 
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In the repair of obstetric lacerations of the perineum, regardless of their extent, 
Mahon advises against the use of catgut. He is enthusiastic about the exclusive use 
of horsehair, not only for closure of the perineal body, but also for the anal sphincter 
and rectal wall. In nearly all cases, the horsehair sutures are spontaneously expelled 
between the sixth and fifteenth days. They are literally ‘‘defecated’’ by the 


patient. 
J. P. GREENHILL. 


CHEMICAL DETERMINATION OF PREGNANCY BY THE 
VISSCHER-BOWMAN TECHNIQUE 


CHARLES DRABKIN, A.B., M.D., AND SIEGFRIED GOLDSCHMIDT, M.D., 
Sr. Louis, Mo. 
(From the Department of Obstetrics and Gynecology, Washington University School 
of Medicine, the St. Lowis Maternity Hospital and Barnes Hospital) 


N 1934, Visscher and Bowman reported a chemical test made on urine 

for the diagnosis of pregnancy. In a series of 317 cases, their test 
was 93.05 per cent accurate. That same year, J. G. Menken applied 
this test to 23 eases, with a correct result in 95.65 per cent. C. Dolff 
in 1935, studied 83 patients and found the test accurate in 92.77 per 
cent. Up to that time it seemed that it compared in efficiency quite 
favorably with the still more accurate Aschheim-Zondek test. 

We undertook an investigation of the reliability of this test by ex- 
amining every day the urine of normal, nonpregnant women over a 
period of two consecutive menstrual cyeles. We began our work in 


February, 1936, and followed the Visscher-Bowman technique, 
Method A. 


Their procedure is as follows: ‘‘To 1 ¢.e. of urine is added one drop of 0.5 
per cent hydrogen peroxide. This is shaken and allowed to stand for three minutes, 
after which are added 5 drops of a 1 per cent aqueous solution of phenylhydrazine 
hydrochloride, 5 drops of a 5 per cent aqueous solution of methyl cyanide, followed 
by 5 drops of concentrated hydrochloric acid. It is then put into a boiling water- 
bath and allowed to react for twenty-five minutes. After this time the reaction 
is said to be positive if russet color develops and a flocculent precipitate appears. 
A negative reaction is shown by the absence of a precipitate or the presence of a 
powdery one and usually a straw color. All reagents should be fresh at the time 
tests are made.’’* All of the laboratory work was carried out by one of us (C. D.). 
Because of the inability to obtain daily specimens from all of our subjects, we can 
report only on 25 complete cases. 


Our subjects were not married at the time this test was made. Three 
of the women had been married, and one had a four year old child. 
The age incidence was as follows: Between the ages of eighteen and 
twenty-five there were 22 women, the remaining 3 were between thirty- 
seven and forty-one years. 


The shortest cycle was twenty-four days, in a woman who stated that 
she menstruated ‘‘regularly’’ every twenty-eight to thirty days. Her 
following cycle was of a twenty-nine-day type. Similar discrepancies 
were observed in others. 


*The chemicals used were: Merck’s  superoxol. Eastman Kodak Company’s 
phenylhydrazine hydrochloride and acetonitrile. 


634 


DRABKIN-GOLDSCHMIDT: VISSCHER-BOWMAN PREGNANCY TEST 635 


The menstrual flow in our patients varied from three to six days. 
Twenty-two flowed for four days, 17 flowed for five days, and 6 flowed 
for six days. 

During the active menstrual flow, the positive Visscher-Bowman 
reactions were as shown in Table I. 


TABLE I 
DAY OF FLOW NUMBER OF CASES NUMBER POSITIVE PERCENTAGE 
First 25 11 44.0 
Second 25 12 48.0 
Third 25 a 20.0 
Fourth 22 5 22.7 
Fifth is 4 23.5 
Sixth 6 1 16.6 


Graph 1 charts the positive Visscher-Bowman reactions during an 
entire cyele—considering the wrong positive reaction only for a four- 


4 
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ACTUAL 
MENSTRUATION 
Graph 1.—Showing the number of positive Visscher-Bowman reactions out of 25 
normal, nonpregnant women during their menstrual cycle. 


day menstrual flow, because out of the 25 women, 22 had a four-day 
flow. In a general way the wrong positives declined gradually in the 
course of the cycle after the second day of the flow and the tenth day. 

We also made tests with the urine obtained: (a) at the time of de- 
livery (catheterized specimen), (b) at various periods during preg- 
naney, (¢) in ectopic gestations, and (d) in eases of acute salpingitis 
with fever. Out of 36 specimens obtained at the time of delivery of a 
live, full-term fetus, 33 gave a positive reaction (91.7 per cent) and 3 
were negative (8.3 per cent). Six out of 7 ectopie pregnancies later 
confirmed at operation, gave positive reactions (85.7 per cent). Out of 
9 patients with acute salpingitis, 5 gave a positive reaction (55.5 per 
cent) and 4 gave a negative reaction (44.4 per cent). 

In examining the urine at various stages during pregnancy, our find- 
ings were as shown in Table II. 
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TABLE IT 


NO. OF PA- GESTATION IN ie 
TIENTS WEEKS POSITIVE NEGATIVE 

8 8 weeks 6 (75.0 per cent) 2 (25.0 per cent) 
4 10 weeks 3 (75.0 per cent) 1 (25.0 per cent) 
5 12 weeks 4 (80.0 per cent) 1 (20.0 per cent) 
10 12-16 weeks 7 (70.0 per cent) 3 (30.0 per cent) 
10 16-20 weeks 4 (40.0 per cent) 6 (60.0 per cent) 
HH 20-24 weeks 7 (63.7 per cent) 4 (36.6 per cent) 
15 24-28 weeks 11 (75.3 per cent) + (26.6 per cent) 
13 28-32 weeks 11 (84.6 per cent) 2 (15.4 per cent) 
3 32-36 weeks 9 (69.2 per cent) 4+ (30.7 per cent) 
15 56 to term 13 (86.6 per cent) 2 (15.5 per cent) 
Total: 104 75 (72.1 per cent) 29 (27.7 per cent) 


DISCUSSION 


All of the control specimens were examined for specific gravity, reae- 
tion, albumin, and sugar. We noted in our nonpregnant women that 
concentrated urines gave almost invariably false positive Visscher-Bow- 
man reactions, especially if the concentration was above 1.025. Every 
such specimen of urine was then diluted until its specific gravity was 
1.018 to 1.020, at which dilution the reaction usually became negative. 
The urines with false positive reactions in the eases of acute salpingitis, 
as well as the correctly positive reacting urines of pregnancy, could be 
diluted to 1.012 and yet give a positive Visscher-Bowman reaction. 

The addition of male whole blood to a negative urine did not alter 
the reaction of the test. 

In our series of 25 nongravid women, only four of the subjects gave 
a negative Visscher-Bowman reaction throughout the cycle, with the 
exception that some time during the actual flow, we did get a positive 
reaction. In two of these women, the specific gravity of the urine was 
always less than 1.020. 

After our experiments were completed, two additional reports ap- 
peared on this subject. Ernst Wiesener reported his observations made 
on 230 subjects, 141 of whom were in various stages of pregnancy, and 
89 were not pregnant. In the latter series, 67 were healthy and 22 had 
some adnexal or uterine disease. In the pregnant group, his accurate 
results were 93.4 per cent. In the healthy, nonpregnant individuals, he 
reported 92.5 per cent accurate results and 86.3 per cent in the sick, 
nongravid women. 

In November, 1936, Oscar Frankl and Paul Engel published their 
results in a series of 200 pregnant and nonpregnant women. Their table 
is here reproduced as Table ITI. 

Experimentally, Dolff and later Wiesener proved that the Visscher- 
Bowman reaction depends upon a certain concentration of prolan in 
the urine. In the presence of 2 R. U. of prolan in the urine of healthy, 
nonpregnant women, the reaction was negative. When the concentra- 
tion was increased to 3 R. U., the reaction was questionable, but 4 R. U. 
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TABLE IIT 
SS NUMBER RIGHT WRONG 
Nonpregnant 34 15 (44.1 per cent) 19 (55.9 per cent) 
Early pregnancy (up to the sec- 24 17 (70.8 per cent) 7 (29.2 per cent) 


ond of the third month) 
Pregnant (third month to term) 142 98 (69.0 per cent) 44 (31.0 per cent) 


Total 200 128 (64.0 per cent) 72 (36.0 per cent) 


of prolan gave a strongly positive reaction. We repeated this experi- 
ment and essentially agree with their findings. The fact that we were 
able to get positive results in nonpregnant women especially in con- 
centrated urines, then seems to mean that these urines had at least 
4 R.U. of prolan in the 1 ¢.c. of urine used for the test. Pedersen- 
Bjergaard has recently published an interesting article on the prolan 
content in the urine during the menstrual cycle of nonpregnant women. 
His work coincides with our prolan findings. We are reproducing his 


graph (Graph 2). 


254 

20- 

te 


DAYS IN CYCLE 


Graph 2.—Showing the prolan_ concentration in a normal healthy woman during 
the menstrual cycle. (K. Pedersen-Bjergaard.) 


SUMMARY 


1. The urines of 25 healthy, nonpregnant women were examined 
daily over a period of two menstrual cycles for the presence of prolan 
according to the Visscher-Bowman test, Method A. 

2. Most of these specimens showed the presence of at least 4 R. U. of 
prolan some time during the cycle. The largest number of positive 
results (49 per cent) was obtained during the second day of the flow, 
and another peak appeared on the tenth day (36 per cent). 

3. From the tenth day to the end of the eyele, the tendency to posi- 
tive reactions gradually decreased. 

4. The Visscher-Bowman test was positive in 72.1 per cent and nega- 
tive in 27.7 per cent of 104 normal pregnant women examined at vari- 
ous periods of gestation. 

5. The above chemical test was positive in 85.7 per cent and negative 
in 14.3 per cent of 7 ectopic pregnancies. 
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6. The above test gave a positive reaction in 55.5 per cent and a nega- 
tive reaction in 44.4 per cent of 9 patients with acute inflammatory 
salpingitis. 

7. Thirty-six catheterized specimens at the time of delivery at ful] 
term, gave 91.7 per cent positive results and 8.3 per cent negative re. 
sults. 

8. The tendency of false positive reactions increases with the increase 
in the specific gravity of the urine above 1.018-1.020. 


CONCLUSIONS 


1. As a result of our investigation, we cannot consider the Visscher- 
Bowman chemical test for the determination of pregnancy as reliable. 

2. Its inaccuracy is due to the fact that many highly concentrated 
urines give false positive reactions in nonpregnant women. The test is 
entirely too sensitive, since by this method we ean determine the pres- 
ence of 4 R.U. of prolan in 1 ¢.., and the urine from many nonpreg- 
nant women will equal or exceed such prolan concentrations. 

3. The test may prove of practical value in determining prolan con- 
centration above 3 R. U. in 1 cc. of urine. 

Note: Bohuslay Ostadol (in Zentralbl. f. Gynik. 61: 266, 1937) just made a 


claim that the positive result of the Visscher-Bowman reaction is not due to the 
presence of prolan A but probably to chemical substances, possibly disaccharides, 
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The author was interested in finding out whether twins share equal risks if the 
traumatism of labor is excluded. He studied the records of twins delivered at the 
Baudeloque clinic and found that among 131 twins born during the past seven 
years who weighed more than 2,000 gm., all of the first twins but only 128 of the 
second twins were born alive. At the tenth day, 129 of the first-born twins were still 
alive but only 119 of the second born. A student (Miss Reingevire) was delegated 
to investigate 184 twins delivered in the Nancy clinic. She found that, whereas, 
154 of the first born were delivered alive, only 145 of the second twins were born 
alive. It was also found that the weight curves of the second twins during the 
stay in the hospital lagged behind those of the first born. The author found that 
the second twin usually weighed more than the first one, yet in spite of this, it ran 
a greater risk in being born. Second twins presented in an abnormal manner more 
frequently than first born. Hence operative intervention was necessary more fre- 


quently for their delivery. 
J. P. GREENHILL. 
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THE EFFECT OF ESTRIN UPON THE BASAL METABOLISM 
RATE AND THE NERVOUS SYMPTOMS OF 
OVARIECTOMIZED WOMEN* 


Mary E. Pu.D., Josepu T. M.D., 
Grace E. WERTENBERGER, M.Sc., CLEVELAND, OHIO 


WITH THE COLLABORATION OF Drs. D. M. HArtor, FarrH W. ReEeEp, 
AND SarRA J. LONG 
(From the Departments of Biology and Gynecology, Western Reserve University) 


INTRODUCTION 


T HAS been known for some time that the basal metabolism of nor- 

mal women shows a definite monthly variation (reviewed by Hiteh- 
cock and Wardwell, 1929). Since the highest metabolism is usually ob- 
served in the week before and the week after the menstrual period, times 
when the corpus luteum and the follicle appear to be very active, it 
seems possible that the rise in metabolism is due to the secretions of these 
glands. In order to test this hypothesis we have studied the basal 
metabolism of ovariectomized women before and after the administra- 
tion of estrin. If a consistent change should be observed in the basal 
metabolism after medication, an objective test of the activity of such 
preparations would then be available, to supplement the clinical evi- 
dence of effectiveness. We have also hoped to gain some understanding 
of the mechanism by which estrin acts. 

In support of the hypothesis that the basal metabolic rate is affected 
by the ovarian hormones we already have evidence that women with 
faulty ovarian function are likely to have a low basal rate. 


(Litzenberg, 1929; Randall, 1934; Thurman and Thompson, 1930.) Further- 
more, bilaterally ovariectomized women usually have a basal metabolism 7 to 20 
per cent below the standard (Allen, 1932). King (1926), however, in a large 
series of cases, found the basal rate of such women close to the normal level. Further 
observations on this point would seem desirable. 

The literature covering the effect of estrin upon the basal metabolism (reviewed by 
Allen, 1932; Zondek, 1930; v. Arvay and Meyer, 1932) is somewhat confused. The 
observations cover a great variety of preparations and dosages, but are generally 
limited to one or two tests before and after medication, and seem to include few 
consecutive tests, at least on women. Most of the experiments on animals, and rather 
more than half of those on women, show a rise in basal metabolism after medica- 
tion; the remainder show a fall or no significant change. In the human eases in 
which observations were made consecutively over long periods of time (Brugsch and 
Rothmann, 1926; Zondek, 1930), the general trend is toward a higher level after 
medication, but in no case have we found daily observations on women such as would 


*Aided by a grant from the Council on Pharmacy of the American Medical As- 
sociation. 
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cover thoroughly the fluctuations which might occur. Some authors (Kochmana, 
1926; Anselmino, 1934) suggest that the basal metabolism is raised by some 
ovarian hormone other than estrin. 


The vast number of drugs that have been used in the past for the 
relief of menopausal symptoms is good proof that none has been quite 
satisfactory. 


Of the lot, the bromides have undoubtedly been the most used (King, 1998), 
Substitutive therapy with the follicular hormone has added greatly to our arma- 
mentarium. Prophylactic doses, started at the very onset of amenorrhea, are more 
satisfactory than attempts to cure symptoms once firmly established. The dose 
should be the minimum necessary to obtain results. Often 40 R.U. per day of in- 
jected amniotin or progynon will suffice (Severinghaus, 1935); even in severe mel- 
ancholia 600 R.U. per day by mouth generally causes marked improvement (Werner, 
1932). Severe cases of menopausal disturbance require long and intensive treat- 
ment. Most of the reported failures occurred because too small doses were used 
or the treatment was not continued long enough. 


A true evaluation of the clinical effects obtained by using any thera- 
‘peutic agent to help castrate women is difficult, because we have no sci- 
entific measure for such subjective sensations as nervousness, or even 
for accurate evaluation of the intensity of the more objective hot flashes. 


METHOD 


The metabolism tests were made in a basement room of the Department of Biology 
at Mather College. Rubber-stripped double doors kept out corridor noises, and the 
adjoining offices were under our control. The apparatus used was a Krogh spirometer. 
Consecutive tests on the same day with this apparatus and with the Haldane differ 
by less than 2 ¢.c. O, per minute. A ten-minute test was run after a preliminary 
rest period of twenty-five minutes. Pulse and temperature were taken immediately 
after the test. The tests were generally run six days a week; before, during, and 
after medication. The doses were given twelve to twenty-three hours before ob- 
servation. With most of the subjects, 5 to 10 basal metabolisms were run before 
medication to establish their initial level, which was then compared with the Harris- 
Benedict standard. 

Our first four patients were secured through private physicians who generally 
administered the doses. The next four were obtained from the Gynecological Clinic 
of Lakeside Hospital through the kindness of Dr. W. H. Weir, and were under the 
care of Dr. Joseph T. Smith. 

The hormone preparations shown in Table I were used. 


TABLE I* 

NAME POTENCY PER C.C. MANUFACTURER 
Aqueous theelin 50 R.U. Parke, Davis & Co. 
Oil theelin 1,000 T.U. Parke, Davis & Co. 
Aqueous menformon 100 M.U. N. V. Organon 
Oil menformon 2,500 M.U. N. V. Organon 
Oil amniotin ampules 2,000 I.U. Squibb 
Oil amniotin capsules 1,000 1.0, Squibb 
Theelol capsules 1,000 LU, Parke, Davis & Co. 


*We are indebted to Dr. Oliver Kamm of the Parke, Davis & Co. for 18 ampules 
of oil theelin, and to Professor Arthur H. Bill of the Department of Obstetrics and 
Gynecology for all of the amniotin and theelol and for most of the remaining oil 
theelin used. We also wish to thank the American Medical Association for a grant 
in partial payment of other expenses. 
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RESULTS 


CasE A.—White woman operated upon at thirty-two years of age, twenty-one 
months before the beginning of our experiments. She was in good health during 
the experimental periods except for the vasomotor disturbances characteristic of the 
menopause. In a series of tests made in connection with another problem at twenty- 
nine years of age, her metabolism was normal, plus 0.6 per cent by the Harris- 
Benedict Standard. Twenty-one months after operation the basal metabolism had 
fallen to -13.5 per cent. During the next two years it varied from -20.8 per cent 
to -13.1 per cent (Table IIT). The absence of marked daily fluctuations considered 
as normal even in trained subjects is worthy of note. In the first control period, 
whose maximum variation was 9 per cent, 8 of the 14 tests varied less than 3 per 
cent and 4 consecutive tests were identical. In a longer control period of 20 tests 
one year later, the maximum variation was 8 per cent with half of the tests within 
a range of 4 per cent. In the next control period eleven months later, the maximum 
spread was 5.9 per cent with 7 of the 8 tests less than 4 per cent apart (Table III 


and Graphs 1 and 2). 


Taste II. Basau METABOLISM RATE DuRING ConTROL PERIODS BEFORE MEDICATION 


WEIGHT BASAL PER CENT 
CASE RACE HISTORY AGE IN DATE OF H-B 

POUNDS 0,PER MIN, STANDARD 
A W Op.* 21 months 34 180 10/33 200 -13.5 
A W Op. 27 months 34 180 4/34 198 -12.5 
A W Op. 33 months 35 180 10/34 182 -20.0 
A Ww Op. 36 months ta 176 3/35 191 -15.0 
A W Op. 48 months 36 186 2/36 203 -13.1 
B W = X-ray 2 years 29 118 4/34 155 -18.0 
C W Op. 4 years 31 115 8/34 150 -20.0 
Cc W Op. 4 years 31 120 10/34 160 -18.0 
D W ~ Radium 8 years 42 125 2/35 182 - 5.0 
E C Op. 3 months 25 121 5/35 157 -20.0 
E C Op. 7 months 25 130 9/35 157 -22.5 
F C Op. 3 months 30 137 5/35 154 -21.0 
G C Op. 9 months 42 132 10/35 167 -15.0 
G C Op. 14 months 42 132 4/36 167 -15.0 
H Cc Op. 9 months 40 176 5/36 194 -11.8 


*Op., uterus and both ovaries removed surgically. 


TABLE III, RANGE OF VARIATION IN BASAL METABOLISM RATE DuRING CONTROL 
PERIODS, IN C.Cc. O, PER MINUTE 


> 
CASE OBS. RANGE DIFF. AVERAGE =|) ER CENT 


MAX. SPREAD 
A 14 190-208 18 200 9.0 
3 194-201 7 198 3.5 
6 177-184 7 182 3.8 
20 183-199 16 191 8.3 
8 196-208 12 203 5.9 
B 3 155-156 i 156 7.0 
Cc 2 145-155 10 150 6.6 
C 2 160-160 0 160 0.0 
D 5 180-192 12 181 6.6 
4 9 146-158 12 155 7.6 
y 6 155-167 12 159 7.6 
F 5 148-160 12 155 7.6 
G 6 165-173 8 168 5.8 
G 7 161-172 11 166 6.6 
H 9 189-198 9 194 4.6 
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The effect of 2 series of 6 injections of aqueous theelin (50 R.U. each), the firgt 
covering fifteen days, and the second nine days, was a slight stimulation of the basal 
metabolism, the second series of more intensive dosage giving the greater rise 
(Table V and Graph 1). In the latter series we followed the basal metabolism 
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rate for three weeks after medication and found that the greatest rise (plus 8 
per cent) came in the second week. The range of variation was much greater than 
that observed during the control period. 

Consecutive injections of oil theelin (1,000 I.U. per dose for six days) produced 
a fall to -4 per cent during the period of medication, with a gradual rise through 
the ensuing weeks to a peak of plus 8 per cent in the fifth week and then a gradual 


| 
@ 
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fall, until by the eighth week the initial level was reached. Again the range of 
variation was greatly increased during medication and during the following weeks 
while the effect of the injections lasted, but gradually returned to normal by 
the eighth week (Table V and Graph 1). 


TaBLE IV. Basat METABOLISM RATE IN PERCENTAGE OF INITIAL LEVEL, AFTER 
SINGLE INJECTIONS OF THEELIN OR AMNIOTIN 


OIL THEELIN OIL AMNIOTIN 
CASE RANGE| CASE RANGE % a 
ae 4-DAY AV.| DOSE aie, 4-DAY AV.| DOSE 

99-115 16 113 1000 L.U. 
99-115 16 110 =|1000T.U. 
99-107 8 97 {1000 T.U. 
93-101 8 94 {1000 
85- 90 5 90 |1000 T.U. 
92- 99 7 95 |1000T.U. 
94-102 8 98 {1000 L.U. 
92- 98 6 95 |1000 T.U. 
90- 94 92 =|1000 T.U. 

E 91-100 9 95 1000 I.U.} E 93-109 16 99 1000 T.U. 

98-109 103 2000 T.U. 

102-114 12 107 2000 L.U. 

F 98-105 12 100 1000 T.U.| F 97-109 12 102 1000 I.U. 

101-110 9 107 2000 T.U. 

G 96-106 10 1038 1000 L.U.| G@ 86-105 20 97 2000 L.U. 


A series of graduated doses of oil theelin was given Case A in order to study 
the quantitative relation of dosage to basal metabolism rate (Table V and Graph 2). 
Six one-fourth cubie centimeter doses on six consecutive days (1,500 I.U.) had no 
effect on the average basal metabolism rate through the period of medication nor 
in the following week. <A second series of 6 one-half ¢.c. doses covering six days 
produced a rise of 5 per cent in the average basal metabolism rate during the 
period of medication and a fall to -3 per cent in the week following the injections. 
A two-week interval occurred at this point, and when tests were resumed, the basal 
metabolism rate had risen to plus 2 per cent. The last series of injections consisted 
of 1 c.c. doses on six consecutive days and the basal metabolism rate fell to -2 per 
cent during medication and to -6 per cent two weeks later. The maximum variation 
during the first series did not exceed that observed during the control period. 
The next two series, however, produced the marked daily fluctuation and the in- 
creased range of variation previously noted after estrin medication. The observa- . 
tions should have been continued for at least two weeks longer in order to determine 
the full effect of the medication. This series is especially significant because it shows 
both stimulation and inhibition of the basal metabolism rate by estrin. 

Menformon injections totaling 7,200 M.U. in six days also raised the basal me- 
tabolism rate of Case A by 6.6 per cent during the period of medication, and, as in 
the case of theelin, produced a wider range of variation. 

A day-to-day record of the number of hot flashes was not kept for Case A, but 
marked changes were noted. The hot flashes, which began in the third week after 
operation, were frequent and severe. A series of aqueous theelin injections did not 
alleviate them. The first relief was secured after a series of aqueous theelin fol- 
lowed by corpus luteum injections, but the effect was short-lived. We have gen- 
erally observed that days of high basal metabolism rate after estrin medication are 
days of few vasomotor symptoms, but the rise in basal metabolism rate per se does not 
seem to be the only factor involved, for after thyroid medication the basal metabolism 
rate rose by 24 per cent and the vasomotor symptoms increased. Thyroid medica- 
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tion has repeatedly had this effect upon Case A. During the following year the hot 
flashes gradually disappeared spontaneously and the patient was free of them for 
about four months. A series of oil theelin injections begun at this time was ac- 
companied by a sharp return of both hot flashes and headaches. As the dosage con- 
tinued, these gradually faded and became almost negligible three weeks after med- 
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ication. Insomnia and general nervousness responded better to oil than to aqueous 
preparations. Since a prolonged effect is desired the oil preparations with their 
slower rate of absorption have a distinct advantage. 


Case B.—Patient received x-ray treatment at twenty-seven years of age for ex- 
cessive bleeding, and menstruation ceased for eighteen months; it then reappeared 
but was scanty and irregular until theelin administration was begun. Her basal 
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metabolism rate two years after operation was -18 per cent. She received 1 ¢.¢, of 
oil theelin every seven to ten days, and responded by rise of 8 per cent in basal 
metabolism rate. Although some ovarian function remained, it is interesting to note 
that each theelin injection was followed by an immediate cessation of the hot 
flashes and the sense of fatigue, an improvement which lasted for about a week and 
paralleled the period of increased metabolism, This case was interesting as one of 
inadequate ovarian function, but was unsatisfactory since the amount of ovarian 
activity was quite uncertain, and the case was not available for daily observation, 


CASE C.—A white woman operated upon at twenty-seven years of age. Her basal 
metabolism rate before medication, four years after operation, was -20 per cent (Table 
II). The entire history of her estrin medication is shown in Graph 3. She re- 
sponded to single 1 ¢.c. doses of oil theelin (Table [V) by a rise in basal metabolism 
rate of 7 to 15 per cent, the variation depending apparently upon the frequency with 
which the doses were given. Table V shows the effect of a series of consecutive 
doses of oil theelin, with a range of 16 per cent and an increase of 6 per cent in 
the average basal metabolism rate during medication. This wide range of variation per- 
sisted and the average level remained at plus 4 per cent during the week following 
medication. Menformon injections totaling 2,300 M.U. produced a rise of 10 per cent 
in the average basal metabolism rate, and marked daily fluctuation. 

This patient before the beginning of medication looked much older than her years 
and showed the marked instability characteristic of these patients. After each dose 
of theelin her face looked fuller and more youthful, and the skin less drawn. She 
complained of sleeplessness, fatigue, and nervousness as well as of hot flashes, which 
varied in number and intensity from day to day. The first three injections of oil 
theelin were followed by slight improvement in the insomnia, but the hot flashes 
and other symptoms persisted. With 1 ¢.c. of oil theelin every other day for four 
doses, hot flashes became much less noticeable during the medication, and were not 
troublesome for three weeks. Small doses (1/6 ¢.c.) of oil theelin given on three 
successive days caused no change in the hot flashes, although the insomnia and 
nervousness were better. On resuming the tests after a month without medication, 
the patient was having numerous hot flashes. An intensive series of theelin injec- 
tions (1 ¢.c. daily for nine days) was followed by marked improvement in sleep and 
nervous control, and by remission of the hot flashes for a week. Then they returned, 
although the basal metabolism rate continued high. After two injections of men- 
formon (200 M.U.) she felt dizzy and uncomfortable. It is interesting to note 
that after the second dose of menformon there was a distinct odor of menstruation 
and an increased vaginal discharge, greater than that observed after theelin. Neither 
this dosage of menformon nor the heavier one which followed benefited the hot 


flashes. 


CasE D.—A blind white woman who had received heavy radium treatment for 
an uterine tumor at thirty-four years of age. Eight years later her basal metabolism 
rate was -5 per cent (Table Il). She received eight weekly doses of 1 ¢.c. of oil 
theelin. After each dose her basal metabolism rate fell from 5 to 8 per cent for a few 
days (Table IV). The hot flashes were intensified for a day or so after each dose 
except the last. At the conclusion of the course of treatment the patient was no 
longer tired, nervous, and depressed, but reported that she felt ‘‘fine.’’ 


Case E.—A colored woman operated upon at twenty-five years of age. She was in 
good health throughout the experiments except for the usual menopausal symptoms. 
Three months after operation her basal metabolism rate was -20 per cent, and 
four months later was -18 per cent (Table Il). Her metabolisms during the initial 
period were remarkably steady: 7 out of 9 tests in one series varied by less than 1 
per cent, and 4 out of 6 in another series were identical (Table III and Graphs 5 
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and 6). Table 1V shows the effect of single doses of oil theelin and oil amniotin, 
which closely resembles that observed in our previous cases. Table V shows the 
effect of consecutive doses. During the administration of a course of oil theelin and 
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for four weeks afterward, the range of variation was greatly increased over that of 
her control period. The average level was -3 per cent during medication and rose 
to plus 4 per cent in the following week; in the succeeding three weeks it returned to 
normal, During the oral administration of oil amniotin, the range was again wide. 
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The average basal metabolism rate following the amniotin was greatly increaseq 
and remained high for four weeks, with the greatest rise in the third week, 
Beginning with Case E a daily record was made of the number and intensity 
of the hot flashes (Graphs 5 and 6). The injections of oil theelin given to Case E 
at three- to five-day intervals after June 3 were followed by a definite reduction in 
the number and severity of the hot flashes, paralleling a rising basal metabolism 
rate. Then [as though such small doses required cumulative storage to be effective] 
the basal metabolism dropped sharply, accompanied by a marked rise in the number 
and intensity of the hot flashes and in nervousness. The intensive series of daily 
injections for a week, starting July 8, may have given better cumulative storage, 
for after three doses the basal metabolism rate was rising, the hot flashes were de- 
creasing, and the patient was feeling much better. This improved platform was 
maintained for about twelve days after the injections ceased. Then the basal 
level dropped and the flashes became more marked. Three scattered injections of 
amniotin in September (totaling 5,000 I.U.) were followed by a good rise in the 
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basal metabolism rate and a synchronous fall in the hot flashes. The most striking 
clinical picture shown by this patient was the condition following the daily use 
of amniotin capsules. During the twenty days of their administration, the basal 
metabolism ran an irregular course and the hot flashes showed little change in 
number or intensity, though possibly a slight decrease. With this cumulative 
mass of amniotin in the system, however, the metabolism rose well above the initial 
level and the hot flashes were markedly decreased. This improvement persisted for 
over three months, much longer than after the series of injections. 


Case F.—A colored woman operated upon at thirty years of age. Three months 
later she had a basal metabolism rate of -21 per cent (Table II). During the control 
period four out of six determinations were less than 2 per cent apart (Table ITT and 
Graph 4). She was a frail woman who had to be watched constantly for minor in- 
fections. Experiments had finally to be discontinued because a mild hypertension 
and low-grade nephritis developed. Her basal metabolism rate showed the usual in- 
creased variation after single 1 ¢.c. doses of oil theelin (Table IV), but the average 
level was not affected. She responded like Case E to consecutive doses of oil 
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theelin (Table V) except for the fact that the rise in the third and fourth weeks 
was unusually great, perhaps because of the hypertension which developed at that 


time. 

Case F had remarkably few hot flashes of any kind although she was very nervous 
(Graph 4). Three hot flashes occurred just before the first injection of theelin. 
There was one hot flash after the first injection and then none for six weeks, in 
spite of the fact that the metabolism at times fell very low. Some of these de- 
pressions were due to slight physical upsets. At the conclusion of the series, when 
the basal level was falling steadily, she had one severe hot flash. 


Case G.—A colored woman operated upon at forty-one years of age. Nine months 
and again fourteen months later her basal metabolism rate was -15 per cent. During 
the first control period five out of six determinations were less than 2 per cent apart 
and in a second series five out of eight were less than 2 per cent apart (Tables II and 
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III and Graphs 7 and 8). Single doses of oil theelin and oil amniotin (Table IV) in 
this as in the other cases induced wide variation in basal metabolism rate; the 
average rose slightly after theelin and fell slightly after the more potent amniotin. 

A course of oil amniotin by mouth (1,000 I.U. daily for twenty days) administered 
in the winter gave results which are comparable with Case E (Table V and Graph 7). 
There was a rise in the average basal metabolism rate during the period of medica- 
tion and this persisted with some variation during the sueceeding five weeks, reach- 
ing its peak in the fifth week. Again the range of variation was greatly increased. 
A second series in the summer of the same year, however, showed a slight depression 
in the average basal metabolism rate with a gradual return to the initial level, 
and a slight rise in the fourth week. Excessively hot weather which occurred at this 
time may have been a complicating factor, for in the next week the basal metabolism 
rate again fell. But, as with theelin in the other cases and amniotin in Case E, the 
range of variation was great, varying from 12 to 20 per cent during the two 
series as compared with a maximum spread of 6 per cent in the control periods. 
Between the two amniotin series the patient was given a course of theelol by 
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mouth (1,800 I.U. in eighteen days). There was only a slight rise during medica- 
tion; then the average level returned to normal and fell during the third week to 
-5 per cent. The range of variation was greater than at any other time, reaching 
29 per cent during medication and continuing at about 12 per cent during the next 
three weeks. A placebo (1 ¢.c, injection of sterile sesame oil) which was given six 
weeks after the last dose of amniotin had no effect upon the basal metabolism rate; 
the tests on the day preceding the injection and on the two following days were 
identical, and the hot flashes showed no change. 


Case G seems to affirm the idea of the prolonged beneficial effect of intensive oral 
administration of some preparations of estrin (Graphs 7, 8, 9). After 1 injection 
of oil theelin, an increase in hot flashes coincided with a fall in metabolism. One in- 
jection of oil amniotin (1,000 1.U.) was followed by a rise in basal metabolism rate 
and a subsequent decrease in hot flashes which persisted for ten days. After oral 
administration was begun, there was a period when hot flashes were severe and fre- 
quent; then the hormones seemed to get control, and while the basal metabolism rate 
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was held at a higher level the hot flashes were at a minimum for fully thirty days. 
The improvement lasted for about two months. In the third month the hot flashes 
became more annoying. Late in February there were oceasional heavy ones, and in 
early March they were averaging three of medium intensity per day. During the 
daily administration of theelol capsules, begun at this time, the hot flashes became 
much lighter and the basal metabolism rate fluctuated widely. For a week after the 
last capsule they were once more heavy and numerous and then for a fortnight became 
very light again. The use of theelol capsules was helpful but seemed to be less 
effective than amniotin by mouth (Graph 8). In order to see how much of this was 
due to a difference in the preparations and how much to season, or to the patient’s 
condition, a second series of amniotin capsules was given in May and June. 


When the second series of amniotin capsules was begun, the hot flashes were fre- 
quent and heavy (Graph 9). By the third week of medication they had begun to 
decrease in number and intensity. This improvement proceeded until in the fourth 
week she was reporting only one or two very light hot flashes a day. In the fifth week 
she reported two days with no flashes and on the other days only one. In general 


eal 
150 d 
22 2 6 JULY 


COLLETT ET AL: EFFECT OF ESTRIN ON BASAL METABOLISM RATE 651 
higher levels of the basal metabolism rate accompanied this improvement. She also 
reported in the third week of medication that she ‘‘felt fine and didn’t feel tired 

’? Her mental attitude was cheerful 


any more; that sluggish feeling was all gone. 
She said she felt 


and interested and she seemed to have a great deal of energy. 
better on this medicine than on the other (theelol). Though this series did not show 
the marked rise in average basal metabolism rate observed in the first series, the sub- 
ject seemed to feel the same improvement in general well-being. The rapid fading 
of the effect of theelol both on basal metabolism rate and on the vasomotor symp- 
toms as compared with the prolonged effect of amniotin is worthy of note. 


Case H.—A colored woman operated upon at thirty-nine years of age. Nine 
months later her basal metabolism rate was -11.8 per cent (Table II). It showed 
the small range of variation noted in the other cases, with 7 out of 9 tests 2.5 per cent 
apart and a maximum variation 4.6 per cent (Table III and Graph 10). A series of 
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oil amniotin by mouth: (1,000 1.U. daily for twenty days) had practically no effect 
on the average basal level. The range of variation, however, was wide, from 11 
per cent during medication to 27 per cent in the second and fourth weeks after 
medication, The very hot weather which occurred in the latter part of this ex- 
periment may have been a complicating factor. 


Case Hf was a large woman with a listless, apathetic manner, who gave a history 
of frequent severe headaches, heavy hot flashes, chronie constipation, and severe 
musele cramps and numbness of the right hand. Beginning with the last week of 
medication and continuing throughout the next five weeks, the hot flashes were much 
lighter and she had no recurrence of the musele cramps. Her first headache occurred 
in the fifth week. She moved about with more energy and her mental and emotional 
attitude seemed greatly improved. The digestive condition had cleared up to a great 
extent but this may have been due to improved eating habits, regular sleep, and a 
more carefully regulated diet, rather than to the medication. Since the basal 
metabolism rate showed no significant response and the hot flashes did not completely 
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disappear, the dosage used seems to have been too light. A second series With in- 
creased dosage should be tried to determine if possible the cause of this refractory 
condition. 


We have made a few observations upon hot flashes occurring during 
the metabolism tests. Respiration is irregular in rate and in depth; 
inspiration is usually deep and expiration is often incomplete. The 
pulse is rapid. The metabolism is increased by 5 per cent or more in 
severe hot flashes and may not return to normal for ten or fifteen min- 
utes. The hot flashes are generally followed by sweating. Several of 
the patients deseribed the sensation as one of sudden, intense skin hot- 
ness, with a pounding heart and a terrifying feeling of suffocation. 
They sometimes stiffen visibly during a hot flash. 


Pulse and body temperature changes in general parallel the changes 
in basal metabolism rate, though the parallelism is not absolute. Pulse 
tends to show a greater fluctuation than body temperature, the latter 
lagging a little behind the changes in basal metabolism rate. The maxi- 
mum variations in both come during the period of greatest variation 
in the basal metabolism rate. 


DISCUSSION 


Our observations agree with most of those previously reported in 
indicating that the basal metabolism rate is lowered by castration. With 
the exception of Case D, whose blindness was a complicating factor, we 
found the basal metabolism rate from 12 to 20 per cent below the nor- 
mal (Harris-Benedict). We are thus far unable to corroborate King’s 
observations. 

The steady metabolic level of our cases before estrin administration 
is striking. The maximum spread of consecutive daily tests before 
medieation is only 8 per cent, and few of the tests were more than 2 
per cent apart. This is much less than the usual spread regarded as 
within the normal range clinically (25 per cent), and is also less than 
the monthly fluctuation of trained normal women, which amounts to 
10 to 15 per cent. The steadiness of our cases is important in evaluat- 
ing the significance of the variation observed after medication. 

The average basal metabolism rate in the first four days after 1000 
1.U. of oil theelin or amniotin, by injection, is not very different from 
the average level before, but the variation is greater, 7 to 16 per cent 
as compared with 1 to 8 per cent. Consecutive doses of injected theelin 
or of amniotin by mouth are generally followed by a wide variation and 
by a fall in the average level during medication, which is sueceeded by 
a compensatory rise in the following weeks. Great variation is also 
observed after theelol by mouth. Such a range of variation as we have 
found after medication would perhaps not be significant if we were 
dealing with casual clinical observations. But when such variation 
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occurs in trained subjects like ours, it cannot be explained as lying 
within the expected range of chance variation, and is therefore the 
result of medication. This initial instability of the basal metabolism 
rate during estrin administration may be due to the same cause as the 
increased vasomotor instability reported by Whitehouse (1933), that is, 
an initial increase of irritability of the sympathetic nervous system as 
evidenced by an aggravation of the vasomotor symptoms with estrin 
administration when the opposite was expected. Such an effect was 
noticed in Case A when a series of theelin injections brought a return 
of hot flashes and headaches which had been absent for four months. 

The changes in basal metabolism rate after oral administration of 
amniotin and theelol offer an objective demonstration of the absorption 
of estrin through the gut, and show that the clinical improvement 
reported is not due to suggestion. Animal experiments (Rowe and 
Simond, 1936) show that about 33 per cent of the potency (as judged 
by the induction of estrus) is available in theelol given by mouth. 
Severinghaus (1935) estimates that 20 to 30 per cent is available by 
this route in women, as judged by the relief of menopausal symptoms. 

The five patients receiving single injections of oil theelin reported 
lessened nervousness and fatigue for several days after medication, and 
for four to eight weeks after larger doses of injected theelin or orally 
administered amniotin. During oral administration of theelol a similar 
improvement was reported but did not last so long. All except Case D 
also reported improvement in the hot flashes after medication, the ex- 
tent and duration of relief depending upon dosage. The relief of 
nervous symptoms generally parallels a rising metabolism but that 
increased metabolism is not the only factor involved was shown in 
Case A when a 24 per cent increase in basal metabolism rate brought 
about by thyroid administration was accompanied by severe vasomotor 
symptoms. This increased irritability of the sympathetic nervous sys- 
tem was probably an expression of adrenalin hypersensitivity, sinee it 
is well known that thyroid hormone sensitizes the body cells to the 
action of adrenalin (Marine, 1935). It is probable that relief of the 
nervous symptoms is due to the direct effect of the ovarian hormone 
upon the adrenals and the pituitary: Hannan’s (1928) theory points to 
action upon the adrenals whose unbalanced behavior resulting from a 
withdrawal of the ovarian hormone brings about an increased tonus of 
the sympathetic nervous system. 

The mechanism by which estrin affects the basal metabolism rate is 
not clear. Pratt (1936) suggests a special thyrotropie hormone of the 
ovary as does Anselmino (1934). Von Arvay (1932) states that in 
ovariectomized rats the basal metabolism is raised by estrin administra- 
tion only if the uterus is left intact, and suggests that the inerease ob- 
served in basal metabolism rate is caused by increased oxidation in a 
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uterus sensitized to pitocin by the presence of estrin. We cannot ae. 
cept this idea, at least for human beings, in view of our results, al- 
though it is possible that the smooth muscle of the intestine may pe 
sensitized in this fashion. 

The bulk of the experimental evidence points to the anterior pituitary 
as an intermediary because of its thyrotropie action. The reciprocal 
influence of anterior pituitary and gonads upon each other has often 
been demonstrated in regard to the gonadotropic hormone. Moore and 
Price (1932) found the secretion of both gonadotropic and growth hor- 
mones inhibited by estrin. Lane (1935) found that small estrin injee- 
tions stimulate, while heavier dosages inhibit, the production of gonado- 
tropic hormone. This inhibition under heavy estrin dosage is explained 
by Halpern and d’Amour (1936) as being due to an overstimulation of 
the pituitary which brings about a period of overgrowth at the expense 
of secretory activity. 

The close relationship existing between the pituitary and the thyroid 
has been clearly established both experimentally and clinically. 


Kippen and Loeb (1936) found that histologic evidence of thyroid stimulation 
occurred during the first week after gonadectomy, but that this effect soon disappeared 
and thyroid activity then fell below normal. Andersen and Kennedy (1983) have 
described an atrophy of the adrenal and the thyroid after ovariectomy, and a tem- 
porary increase in pituitary weight. Conklin and McClendon (1930) found in the 
menstrual cycle a rise in basal metabolism rate of six times the probable error at 
the time in the cycle when according to Frank the concentration of the follicular 
hormone was highest in the blood. Sherwood and Bowers (1956) working with rats, 
and Starr and Patton (1935) working with women, have shown that prolonged 
estrin administration reduces the basal metabolism rate of hyperthyroidism, and 
suggest that the effect is by way of the hypophysis. 


We seem to be dealing with a specific hormone inhibition, or with a 
general inhibition of secretory activity exercised by the follicular hor- 
mone over the anterior pituitary. If the inhibition is specific, then we 
must look elsewhere for the effective site; but if it is general, then it 
seems reasonable to expect that, coincident with fluctuations in pituitary 
activity due to ovarian control, we have fluctuations of thyroid activity 
which show in the basal metabolism rate, making allowance for the lag 
always associated with the thyroid hormone. Whether we are to ob- 
serve a rise or a fall in basal metabolism rate after estrin will then de- 
pend upon the size of the dose and the duration of the treatment. 


Zwecker (1936) has shown that the castration cells of the pituitary do not pro- 
duce the thyrotropic hormone, for special cells appear in several species alongside 
the castration cells after thyroidectomy. However the thyrotropic cells may be 
inhibited mechanically by the pressure of the large castration cells in the gonad- 
ectomized animal; and this would result in the lower basal metabolism rate actually 
observed. Or if both thyrotropic and gonadotropic hormones are produced in larger 
amount after castration, the thyroid atrophy encountered may be an expression of 
the antithyrotropic effect observed by Collip and his coworkers. 
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CONCLUSIONS 


1. Trained women twenty-five to forty-two years old, ovariectomized 
and hysterectomized surgically three months to five years before ob- 
servation, generally showed a basal metabolism rate 12 to 20 per cent 
below the Harris-Benedict standard. 

9. Their basal metabolism rate is very steady, usually fluctuating 
within 2 per cent of their mean level, and showing an extreme fluctua- 
tion of 8 per cent. 

3. Estrin, in the form of theelin, theelol, or amniotin, affects the basal 
metabolism rate decidedly, and if given in sufficient amount raises the 
level for some time after treatment. Heavy doses produce a fall during 
administration of the hormone which is sueceeded by a rise in the basal 
metabolism rate. 

4. Single doses of oil theelin (1000 I.U.) or oil amniotin (1000 and 
2000 I.U.) given intramuscularly are followed by a fluctuation in the 
basal metabolism rate varying from minus 8 to plus 14 per cent of the 
initial level, depending apparently upon the glandular balance of the 
subject. 

5. Consecutive doses of these preparations are followed by greater 
alteration in the basal metabolism rate and give more lasting results 
than single doses. The range of variation is wide, running in different 
patients from minus 4 to plus 5 per cent during medication, and from 
plus 4 to plus 16 per cent after medication. 

6. That estrin is effective by mouth is shown by the greatly increased 
variability of the basal metabolism rate during oral administration of 
amniotin and theelol although a significant rise does not always result. 
Clinical improvement is more lasting after amniotin than after theelol. 

7. The administration of estrogenic substanees in suitable doses is 
followed by a decrease in the number and intensity of hot flashes, 
decreased nervousness, and lessened fatigue, synehronizing with a higher 
basal level. Hot flashes are harder to cheek than the symptoms. Reap- 
pearance of vasomotor symptoms may oceur with estrin administration 
in some eases. 

8. Treatments are cumulative; the effeet does not begin until several 
doses have been taken. The effeets of oral administration persist longer 
than if equivalent amounts of the hormones are given by injection over 
a shorter period. 

We are greatly indebted to Professor A. J. Carlson and Professor Torald Sollmann 
for suggestions as to plan of experiment and to Drs, Eva Lagerwall, William Mc- 
Cann, S. H., and K. K. Chen, for criticism of our manuscript. We also wish to 


express hearty thanks to our assistants, Miss Margaret Schott, Miss Florence Law- 
ton, and Miss Janet Baughman, who ran about half of the metabolism tests. 
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STUDIES ON DRIED BLOOD SERUM OF WOMEN 


ALFRED M. HELuMAN, M.D., F.A.C.S., AND GeorGE Musa, M.D., 
New York, N. Y. 


N THE April, 1936, issue of the American Journal of Obstetrics and 
Gynecology, Joseph T. Smith' deseribed a method of examining dried 
blood serum of women that might aid in evaluating the amounts of cir- 
culating hormones in the blood. This method and the results obtained 
seemed so intriguing that we undertook to make a further study of this 
problem. 

In an earlier paper Bergauer, Boucek, and Podrouzek? had employed the same 
method in examining dried drops of blood serum of women in the various phases 
of the menstrual cycle. They had stated that at the end of the menstrual discharge 
the resultant pictures of the dried serum were composed of circles resembling snow- 
flakes. A few days after menstruation these disappeared completely. During a 
more or less long period the dried drops did not show any internal organization, 
being filled with irregularly arranged crystals. The filiform circles again appeared 
and gradually became definitely outlined with the approach of menstruation. The 


authors concluded that the blood of women undergoes periodic fluctuations during 
the intermittent periodic function of the endocrine glands. 


In order to be sure about a different endocrine status, we chose to 
examine such varying blood serums as: premenstrual, intermenstrual, 
postmenstrual, pregnaney, puerperium, artificial menopause, chorion- 
epithelioma, and a male control. 

We closely followed the technique outlined and used by Smith and 
Bergauer in diluting the blood with normal saline solution, and we also 
dried our specimens in the incubator at 37° C. for twenty-four hours. 
Both Bergauer and Smith pointed out that it is not absolutely neces- 
sary to remove the blood corpuscles, but we found that in not doing so 
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the specimen became very inaccurate and showed a clump of corpuscles 
in the center of the drop and a thin outer rim of crystallized fluid. Tp 


Fig. 1.—Leaf, aster, and ring formation. Premenstrual. 


Fig. 2.—Interrupted rings, and “iced-window” formation. Premenstrual. 


several tests these forms of erystallization were different from those 
obtained with centrifuged diluted serum. Therefore, we centrifuged 
all our serum as did Smith and Bergauer. 


| 
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The results of 35 specimens obtained from patients in the wards and 
Dispensary of Sydenham Hospital are shown in Table I. 


Fig. 3.—Rings and radiant formation. Pregnancy. 


Fig. 4.—Rings and lines. Male serum. 


As shown by the chart there is no distinct form correlated with any 
specific period of the endocrine status of the blood. Especially is there 
no clear indication of a definite form of crystallization in the different 
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phases of the menstrual cycle. The pregnancy serums were more eon. 
sistent as they primarily showed the ring formation, but this form was 
also present in one postmenstrual serum, in 3 of 5 puerperal serums, 
and in one male serum. One pregnancy serum showed the leaf forma. 
tion and two showed a combined picture of ring and aster formations, 

We examined and classified our specimens by the results obtained 
under low power. We noted that a number of the ring forms when 
seen under high power resembled the ‘‘bastioned’’ type described by 
Smith. It, therefore, appears necessary to compare all patterns only 
under one power of the microscope. 

In evaluating the groupings of the different drops it became clear 
that the pictures were not uniform enough to insure a reliable reading, 


Fig. 5.—‘“Iced-window,” rings, and lines. Artificial menopause. 


Very frequently we found a different form of crystallization on the 
outer edge of the dried drop from that seen in the center. In con- 
trast, other drops showed two or even three different forms of crystalliza- 
tion in the center of the drop. It is evident that the interpretations of 
such specimens differ with the individual who reads them and are, there- 
fore, a significant source of error. We grouped those cases under the 
heading ‘‘combined’’ and found 11 such forms among the 35. These com- 
bined forms are illustrated by Figs. 1 to 5. 

It certainly would be a very welcome aid to our diagnostie teeh- 
nique were we able to get a reflection of the endocrine status in a drop 
of dried serum of our patient. Were the assumption really true that 
the difference of the patterns depends upon the endocrine content of 
the serum, it surely would show itself in the varying endocrine con- 
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ditions which we studied. However, the dried drops of diluted blood 
serum from women do not show sufficiently clear pictures to be of any 
help in evaluating amounts of circulating hormones. It appears alto- 
gether doubtful if any form of crystallization of diluted blood serum 
expresses the endocrine status of the blood. 
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WORTH-WHILE SURGERY IN THE NEWBORN* 


JAMES A. Harrar, M.D., New York, N. Y. 
(From the Lying-In Hospital) 


HILE the two specialties are closely associated where neonatal care 

is concerned, nevertheless there is a gap between the domain of 
obstetrics and that of pediatrics where the responsibility for handling 
the surgical emergencies of the newborn is rather ignored by both. The 
obstetrician, being surgically trained, certainly is better equipped to fill 
this gap than is the medically trained pediatrician. The general surgeon 
may be called upon for help, but the obstetric specialist should be able 
from his experience to distinguish those conditions in which operation 
is profitable. 

Certain children are born with developmental somatic abnormalities 
and others with birth trauma. Many of these conditions are, of course, 
incompatible with survival, and some, temporarily amenable to operative 
treatment, subsequently prove to be virtually hopeless. However, in cer- 
tain deformities and injuries, promptly performed operation is impera- 
tive and life-saving, while in others treatment could be and should be 
initiated by the obstetrician during the neonatal period. 

It is the purpose of this discussion to enumerate the more obvious 
abnormalities and injuries that may be properly subjected to surgical 
treatment, to briefly describe the procedures that have proved suceess- 
ful, and to urge upon the obstetrician the advantage of initiating the 

‘appropriate remedial measures himself. 
We might summarize these conditions in the newborn as follows: 


I, Operations are of value in: Imperforate anus, amniotic hernia and hernia into 
the cord, supernumerary digits, phimosis, and tongue-tie. 

II. Early treatment is important in: Brachial birth palsy (Duchenne’s) (Erb’s), 
fracture of the long bones, depression of the skull, foreep-blade pressure marks, and 
deformity of talipes (clubfoot). 


*Read at a meeting of the New York Obstetrical Society, February 9, 1937. 
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III. Operations are unnecessary in: Cephalhematoma and engorged breasts, 

IV. Both operation and treatment come later in: undescended testicle, harelip 
(cleft palate), hydrocele and inguinal hernia, pyloric spasm or stenosis, and exstrophy 
of the bladder. 

V. Operations are practially useless in: Spina bifida and tracheo-esophageal 
fistula. 


Taking up first imperforate anus. This anomaly occurred 27 times 
in 93,000 out-patient deliveries at the New York Lying-In Hospital, 
about once in 3,500 cases. It is supposed to be the result of an arrest 
in development of either the anus or the reetum at about the sixth or 
seventh week of embryonal life, and is associated not infrequently with 
various fistulas connecting with the bladder, urethra or vagina. Caleula- 
tion of the value of surgical intervention depends upon the absence of 
other abnormalities of the alimentary canal, and the proximity of the 
rectal pouch to the perineal surface. Wagenstein and Rice’ have pro- 
posed an x-ray diagnostie test which is of the greatest value in determin- 
ing these points. If the child is held upside down in the inverted posi- 
tion by the lower extremities the gas in the rectum will rise to the top, 


1 TYPE <2 TV PE: + 


Fig. 1.—Four commonest types of anal atresia. (Adapted from Ladd and Gross.) 


and the bubble will indicate the distance between the rectal culdesae 
and the skin of the anal dimple when a flat x-ray plate is made. The 
presence of this bubble will prove the absence of other intestinal de- 
ficiencies. The picture is best taken twenty-four hours after birth, by 
which time sufficient gas will have developed in the intestine. 


Ladd and Gross? have recently shown that this anomaly occurs in four types. 

Type I is an incomplete rupture of the anal membrane, or a stenosis 1 to 4 em. 
above it. The symptoms are ribbonlike fecal movements accompanied with strain- 
ing. The treatment is repeated dilatation. Their result in 21 cases of Type I was 
a mortality of 9.5 per cent. 

Type II is a true imperforate anus. The obstruction is due to a persistence of the 
membrane at the anal orifice. The treatment is simple crucial incisions. Their re- 
sult in 6 cases was a mortality of 16.1 per cent. 

Type III is the most common variety of imperforate anus. The anus is absent 
but there is a descending rectal pouch approaching to within 1 to 4 em. of the anal 
dimple. The treatment is a perineal incision with dissection upward, exposing the 
rectal pouch. This is then brought down and sutured to the margin of the skin in- 
cision. Their result in 117 cases was a mortality of 24.8 per cent. 

I have operated upon two cases of this type. Both recovered and had good 
sphincteral control up te the age of two and four years when last observed. The 
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sphincteral muscle is always present and is not dependent upon development of the 
lower rectum. I have found the ordinary nasal speculum helpful in getting good 
exposure. The rectum, distended with meconium, is best found by carrying the 
blunt dissection close to the anterior surface of the sacrum. This also obviates in- 
jury to the urethra in the male. 

Type IV is really an imperforate rectum. The anal opening and lower rectal seg- 
ment are normal, The descending segment of rectum, however, ends blindly, the 
obstruction being 2 to 4 em. above the anus. In 18 cases of this type the mortality 
of Ladd and Gross was 61.6 per cent. It is the most serious of all, as an abdominal 
operation becomes necessary to effect a cure. We had one such case at the old Lying- 
In. It was easy to take the rectal temperature in the rectal pouch and the condition 
was unrecognized for several days. A colostomy was then done but the infant died 
on the fourth day of peritonitis. A similar case oceurred in the new Clinic. A 
colostomy was done on the third day on the general surgical service; the infant died 
shortly after the operation. 


Congenital anomalies at the umbilicus have been elinieally divided by 
Cullen’ into three groups: 


1. The small umbilical hernia or protrusion which is quite common and is best 
treated by adhesive strapping during the early weeks. I might add that the strapping 
should be a wide strip so applied as to conform to the curve of the abdomen and 
earried well up around the dorsal flanks. If kept dry it need be removed but once in 
five days. 

2. Hernia into the umbilical cord. In the early weeks of fetal life the greater 
part of the small intestine lies within the umbilical cord. The intestine gradually 
withdraws into the abdomen and the cavity in the cord becomes obliterated. This 
may not occur and true hernia into the cord remains. The umbilical opening of such 
a hernia is relatively narrow, and this as well as the presence of adhesions fre- 
quently makes reduction impossible without first enlarging the opening. These 
adhesions were a source of difficulty in a case recently reported by Haines and 
McElroy. 

3. Amniotic hernia. This condition is also known as abdominal exstrophy, eventra- 
tion, ectopia of the abdominal viscera, gastroschisis and massive umbilical hernia. 
There is an absence of the abdominal wall around the umbilicus, the defect being 
replaced by amnion reflected from the cord over the abdomen and lying directly upon 
the peritoneum. There are thus two layers to the thin translucent sac. If the ab- 
dominal walls are greatly lacking, a large hernial protrusion naturally tends to oceur 
owing to intraabdominal pressure. The sac may contain the small and large intes- 
tines and even the liver. There are frequently light adhesions of the anterior surface 
of the liver to the sae wall. 


The amniotie hernia does not interfere otherwise with the development 
of the fetus, but the only chance of the infant’s survival, except in the 
deficiencies under 3 em. in diameter, lies in an immediate operation for 
radical cure of the hernia. Von Reuss’ claims that in operations per- 
formed after six hours the mortality rapidly rises. A case or two of this 
type oceurs in the literature every year. Where there is no acecompany- 
ing abnormality, the mortality is invariably due to infection. Dr. Wing, 
of the Lying-In Staff, in 1922 successfully operated upon such a hernia 
containing the liver and intestines. He will more fully report the case 
and its progress to date in the discussion. 
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I wish to report two personal cases of this type, true amniotic hernia. The first 
was a premature infant born at the hospital in 1923. There was a deficiency at the 
umbilicus, mostly above the insertion of the cord, 3 by 4 em. in extent. The hernia 
protruded but a centimeter above the surface of the abdomen, and was covered with a 
translucent membrane through which intestinal coils could readily be seen. On ae. 
count of its prematurity I feared that the child would not survive operative treat- 
ment. Sterile gauze dressings were, therefore, applied beneath a bandage support, 
The thin layer of amnion gradually dried and separated from the underlying peri- 
toneum which simultaneously was covering with granulations as the abdominal wall 
contracted. Spontaneous recovery occurred and by the fourth week the baby had 
quite a satisfactory looking umbilicus with very little protrusion. 

My second case was of the more extensive type already referred to. On Dee. 23, 
1934, after a five-hour labor, a thirty-four-year-old primigravida delivered herself 
spontaneously of a 2,950 gm. male infant. There was some trouble in delivering the 


Fig, 2.—Author’s second case of amniotic hernia. Sac containing entire liver and 
intestines. Before operation for radical cure. 


trunk of the child caused by the presence of a large mass attached to the abdomen 
of the baby. This mass proved to be a large amniotic umbilical hernia 8 by 10 em. 
in size. The sac was translucent and through its walls could be seen the entirely 
eviscerated liver and coils of intestines. The cord was attached to the summit of the 
sac, the vessels coursing down its lower half to enter the abdomen at its lower margin. 
The cord was tied and cut and the infant wrapped in a sterile towel. Six hours 
later under light ether anesthesia the contents of the sac, including the entire liver 
and gallbladder, small intestines, cecum and appendix, and part of the stomach, were 
reduced by taxis. The opening into the abdomen was slightly smaller than the 
greatest circumference of the sac, and some difficulty was experienced, especially 
with the liver. Finally after making firm squeezing pressure it was possible to reduce 
the size of the liver sufficiently to push it into the abdominal cavity, at which moment 
it slipped into place below the diaphragm. While pressure with gauze was main- 
tained by the assistant, the sac was opened at its upper margin and gradually cut 
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away, placing through-and-through sutures of silkworm-gut as the incision proceeded. 
The anterior and upper surfaces of the liver were adherent to the inner surface of the 
sac, and blunt dissection left a moderately oozing area on the liver. The greatest 
tension in closing was in the upper third of the incision. As the lower angle was 
reached, the closing was carried on at an angle to the left, as there was more tissue 
there and less tension. The urachus was ligated and cut as it lay with the cord vessels 
close to the bladder. The baby stood the operation well, the breathing being a 
little fast and labored after closure, due to the abdominal tension. The baby had 
difficulty in retaining its feedings during the first few days and resort was had to 
elysis. The wound healed by first intention. By the tenth day the baby had 
developed a double inguinal hernia for which a truss was shortly applied. The 
child is now two years old, runs about and is progressing nicely. There is an area 
8 em. in diameter between the region of the umbilicus and the ensiform where 
the abdominal wall is weak, and protrudes on effort, somewhat resembling an in- 
cisional hernia. Later repair will improve this condition, but he has long ago been 
turned over to the surgeon for further rehabilitation. 


In the newborn male, phimosis is to a certain extent a physiologic 
condition. Epithelial adhesions are always present between the glans 
and the mucous membrane, gradually loosening in the course of the first 
few months or years. In many eases forcible pushing back of the fore- 
skin is all that is necessary. But a too long or too narrow preputial 
opening may require operative treatment. 

Neonatal circumcision is a minor operation frequently referred to 
the assistant or the interne, who is sometimes disposed to make an un- 
necessarily bloody and elaborate operation out of it. The best result is 
obtained by following more or less the simple procedure of the ritual 
circumcision. An important point to avoid is trimming away any of 
the mucous membrane. Thus the frenal artery is avoided, and the 
sensory nerve endings at the frenum are preserved, if the initial in- 
cision is made as done by the Rabbi. To get this result the adhesions of 
the foreskin to the glans are first broken up with a probe. It is best 
not to do a preliminary retraction of the foreskin. A plain slotted 
circumcision guard is slipped on obliquely from above downward and 
forward, being careful to get the frenal raphe in the median line below. 
One snip of the scissors removes the excess skin beyond the guard, and 
a dorsal slit of the internal preputial membrane completes the operation. 
This dorsal slit is known as the ‘‘prea’’ by the ritual operators, and 
they lay great stress upon it. Careful retraction of the mucous mem- 
brane is then made and the dressing applied. Sutures and ligatures in 
this method are generally unnecessary, but three or four fine catgut 
sutures may be inserted if desired. The most effective dressing is a half- 
inch iodoform gauze strip twelve inches long applied as a little roller 
bandage and tied with a thread. This dressing is allowed to remain in 
place for three days. It controls any oozing, acts as a splint to the 
wound and prevents the usual edema at the frenum that results when 
merely the ordinary vaseline dressing is applied. 
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Injuries about the shoulder joint are the result of difficulty in de. 
livery of the arms. They occur in vertex deliveries when the baby js 
large, and in breech deliveries when the arms are extended, and should 
receive prompt attention. Inability or disinclination to move the arm, 
or expression of pain on passive motion suggests one of three injuries; 
(1) Fracture of the clavicle; (2) laceration of the nerve roots of the 
brachial plexus, resulting in brachial birth palsy; (3) separation of the 
upper epiphysis of the humerus. 

Fracture of the clavicle and separation of the upper epiphysis of the 
humerus occur oftenest in breech deliveries with extended arms. They 
are best avoided by using Potter’s method of delivering the scapula 


Fig. 3. 


Fig. 3.—Wire splint for immediate fixation of the arm in brachial birth palsy. 
It is easily made of iron wire and of a size to fit the individual baby. 

Fig. 4.—Showing placing of unpadded wire splint for brachial birth palsy. The 
baby’s hand is incorrectly shown in pronation, 


first before attempting to dislodge the arm. Brachial birth palsy is 
chiefly due to excessive traction on the head and lateral angulation of 
the neck in delivering the anterior shoulder in vertex presentations with 
a big baby. If moderate traction accompanied with fundal pressure will 
not suffice, the shoulder difficulty is best overeome by a deep episiotomy 
and insertion of the operator’s half hand posteriorly to bring the 
posterior shoulder down first. 

Immediate fixation is the proper treatment of all of these shoulder 
injuries, but especially in the birth palsy, known also as Duchenne’s 
or Erb’s paralysis. In this injury the arm lies motionless alongside the 
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body and is rotated inward. There is no swelling or unusual mobility 
about the shoulder joint and x-ray is negative. Binding the arm to the 
side is useless and even harmful. It is important to keep the arm 
abducted to 90 degrees from the beginning. I wish to present a simple 
wire splint for use in the brachial plexus injury. This can easily and 
quickly be made from a bit of iron wire with a pair of pliers. Bound 
with tape, then properly padded, it may be applied at once after birth. 
This holds the arm in the commuter’s strap hanger position, shoulder 
joint and elbow both at right angles and the hand supinated. The sooner 
the arm is placed and maintained in this elevated position, the less the 
hemorrhage and laceration of nerve tissue, and the sooner the process 
of repair can begin. 

This simple bit of apparatus most effectively tides over the time until 
the orthopedic surgeon can take the case in charge. I have seen several 
eases of the milder upper arm type of brachial birth palsy completely 
recover after wearing such a splint for a few weeks. 

In fracture of the clavicle, crepitus can usually be elicited and x-ray 


evidence is conclusive. 

In the rarer accident of separation of the upper epiphysis of the 
humerus, known also as birth dislocation of the cartilaginous epiphysis, 
there is abnormal mobility between the shaft of the humerus and the 
upper epiphysis, though bony crepitus is difficult to obtain. By the 
second day a large firm swelling, often evidently tender, has developed 
along the upper third of the humerus. Immediate x-ray is likely to be 
indefinite. Truesdell® was the first to demonstrate that an x-ray, taken 
on the tenth to twelfth day, will demonstrate the presence of new bone 
about the upper portion of the humeral shaft. This has been deposited 
beneath the periosteum stripped up from the shaft of the bone as a part 
of the lesion of epiphyseal separation, and produces the characteristic 


x-ray appearance of this birth injury. 

Fractures of the long bones during delivery occur near the middle of 
the shaft. An injury near the end of a long bone in an infant usually 
proves to be a separation of the epiphysis rather than a fracture. Union 
of fractured bones in the newborn is so rapid that on the basis of weeks 
as suitable in the treatment of fractures of adults, we must reckon with 
days in infants. Soft callus appears even in a few days and bony callus 
has been observed even in the first week.’? Treatment consists essentially 
in fixation and traction in an attitude that best maintains the fragments 
in position. 

Depression of the skull from promontory pressure should be buckled 
gently into place by elevation of the bone with one blade of a single 
tenaculum forceps. The bone is most easily raised immediately after 


birth. 
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Forceps blade pressure marks in the superficial soft tissues, especially 
over the forehead, may be cosmetically improved by immediate sub. 
cutaneous injection of a small quantity of normal saline solution, fol- 
lowed by gentle massage. 

The deformity of talipes, planus or valgus, can be treated from birth 
with daily massage and manipulation. If this is conscientiously done, 
in the milder cases, plaster splints and tenotomy may often be found 
unnecessary. 

In 1916 at the old Lying-In, having operated with unsatisfactory 
results on several cases of spina bifida, I took the opportunity of review- 
ing the hospital cases up to that time.* I found that in 91,600 confine. 
ments there had been 59 instances of spina bifida of all types, and nine 
others not confined by us had been referred to us for care. The follow- 
ing were my published results: 7 were stillborn; 30 were treated with- 
out operation, all dying within a few weeks; 31 were subjected to 
radical operation for the cure of the rachocele. 


An equally unfavorable prognosis followed all the operative cases, and it seemed 
very doubtful whether operation was of any real benefit to the infant, even if it was 
successful. Of the 31 operative cases 18 patients died within one to twenty-two days 
of meningitis, encephalitis, and general infection. 

Thirteen recovered from the operation with solidly healed scars. Of these, 9 died 
later of increasing hydrocephalus and inanition. Of the remaining 4 healed operative 
cases, 2 were discharged with increasing hydrocephalus and spastically paralyzed legs, 
one at the time of my investigation was two and one-half years old, a helpless 
hydrocephalic idiot with spastic legs, and one was living and well at three years 
of age, having been operated upon at the fourth week for a simple meningocele. All 
authorities agree that simple meningocele in its pure form is very rare. 

Although occasional cases of satisfactory surgical cure of spina bifida are on 
record, a recent review which I made of 13 cases occurring in the first 10,099 con- 
finements at the new Lying-In (4 of which were operated upon by the neurologic 
surgeons on the General Surgical Service of the New York Hospital) gave me no 
encouragement to alter my opinion that, except in the simplest meningocele with no 
hydrocephalus and no paralysis, operation for the cure of spina bifida is rarely of 
permanent value. 


Instances of the tragic anomaly, tracheo-esophageal fistula, though 
infrequent, are familiar to most of us. Plass® who, in 1918 found 136 
actual eases in the literature, states that the condition was first deseribed 
in 1696 by Thomas Gibson. At the New York Lying-In Hospital 
the incidence was about 1 in 7,000, five recognized cases occurring in the 
last 36,000 confinements. In this condition the descending segment of 
the esophagus ends in a simple culdesac, while the ascending segment 
almost invariably opens into the trachea at about its bifureation. The 
child is often an otherwise full-grown healthy infant. The prompt 
regurgitation of all fluids swallowed, followed by attacks of cyanosis, 
first calls our attention to the state of affairs. Another suggestive symp- 
tom is the constant driveling of mucus and saliva from the mouth. It 
is impossible to pass a catheter more than 12 em. from the alveolar 
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margin, and x-ray confirms our diagnosis. Operative treatment up to 
date is of no avail. The first thought is gastrostomy in order to provide 
nourishment to the hungry infant. But any fluid placed in the stomach 
through such an opening is almost immediately coughed up through 
the nose and mouth as I learned from my experience in performing such 
a gastrostomy on a case in 1919. Similar results of the failure of 
gastrostomy were reported by Mathieu and Goldsmith” in 1933, and 
the inadequacy of gastrostomy was again proved in a case occurring in 
the clinie recently and operated upon on general surgery, the infant 
promptly dying of pneumonia from regurgitation of stomach contents 
into the lungs. Wing and Losee, after study on a cadaver in 1920 at 
the Lying-In Hospital, did an exploratory thoracotomy from the dorsal 
approach on a living infant but without success; finally in 1923 they 
succeeded in making a transthoracic esophageal anastomosis, but the 
shock of the procedure was again too much for the infant. 

The surgical handling of this anomaly, if it is ever perfected, will be 
beyond the equipment and skill of the obstetrician. It is evident that 
a ‘‘restitio ad integram’’ of the esophagus does not yet seem feasible, 
and that without this, life, even if possible, would be intolerable, and it 


were better to let the baby alone.?? 


CONCLUSIONS 


1. I see no reason why the modern obstetrician with hospital facilities, 
and trained as he is in gynecologic surgery, cannot undertake operations 
for the cure of imperforate anus and umbilical hernia in the newborn. 

2. He should pay more attention to the technique with whieh his 
neonatal cireumcisions are done. 

3. He should be prepared to diagnose and initiate treatment in the 
brachial birth palsies, fractures, and the milder deformities. 

4. Operations for the cure of spina bifida and especially tracheo- 
esophageal fistula are as yet beyond the field of the obstetrician, and the 
family should be fully informed of the poor outlook for any surgical 


intervention. 
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DISCUSSION 


DR. OSCAR M. SCHLOSS.—The baby, certainly during the early stages of his 
life, is not merely a by-product of the obstetrician’s efforts, but really is his patient. 
Upon him devolves not only the duty of insuring appropriate treatment of such 
diseases or anomalies which can be appropriately treated. but also of recognizing 


them promptly. 
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One condition which Dr. Harrar did not mention is atresia of the small intestines, 

While it is usually true that these atresias are multiple and in consequence not 
amenable to surgery, yet occasionally one does encounter single obstructions, often- 
times in the jejunum, which, if promptly operated upon, can be life-saving. I ean 
recall at least two such instances, where the symptoms of high intestinal obstruction 
became evident during the first hours of the baby’s life and a prompt operation 
served to correct the condition. 

In all probability circumcision is usually not necessary. The reasons for its being 
done are partly cosmetic and partly the fact that it makes the toilet of the child’s 
genitalia a little easier. The strongest indication for doing circumcisions is that 
people want their babies circumcised, and since it is a simple operation without 
harmful effect it should be done if the condition of the baby warrants it. 

The ptompt treatment of depressed fractures is an important question. The small 
depressions of a baby’s rather soft and elastic skull can be corrected within the first 
few: days of life. If it is not done promptly, there is soon enough formation of 
new -bone to render it quite impossible to spring the depression back into place. Then 
the only procedure possible is the removal of the whole depression, leaving a deficiency 
in the skull at that place. Most of these babies who have depressed fractures which 
are uncorrected suffer no ill effects from them, but occasionally, later on, one does 
see convulsive seizures which presumably have their origin in fractures which oeeur 
during birth. 

In my experience the simpler forms of clubfoot which can be corrected by massage 
and early bandaging are not as common as the ones due to bony deformities and 
which require rather prolonged and vigorous orthopedic treatment. If the deformity 
is at all severe, the patient had better be put rather early under the care of a 
competent orthopedic surgeon. It is undoubtedly true that the earlier treatment is 
instituted, the earlier cure is effected. 

It is theoretically possible to effect a cure of a simple meningocele, but, as Dr, 
Harrar has said, simple meningoceles are very uncommon. In true meningo-myelocele, 
even though the spina bifida can be corrected cosmetically, extensive paralysis re- 
mains and chronic hydrocephalus usually results. There are cases in which the 
hydrocephalus becomes arrested without serious brain damage but even in these 
instances we have an individual with paralyzed lower extremities and lack of sphincter 
control, who can never be a thoroughly adequate human being. 


DR. LUCIUS A. WING.—This patient, whom I am presenting, now a boy in his 
fifteenth year is the case with the large hernia into the amniotie sae to which Dr. 
Harrar referred. 

This boy was a first child and was born Dee. 26, 1922, in the Outdoor Department 
of the Lying-In Hospital. He was brought to the hospital immediately after birth, 
probably with some contamination of his abdominal contents. He was taken to the 
operating room and warm saline was copiously flooded over the prolapsed bowel and 
exposed liver. Under ether, the amniotic sac was cut away from its peritoneal 
attachment, the intestine was replaced, and the liver, which it did not at first seem 
possible to get into the abdomen, was reduced somewhat in size by pressure until 
most of the blood was squeezed out of it and then pushed back into the abdomen, The 
normal conformation of the diaphragm was absent. There was considerable difficulty 
in closing part of the abdominal defect. The lower part was brought together with- 
out much tension, but the upper part was simply latticed across with silkworm-gut. 
The granulations and extensions of epithelium from the edges of the wound were 
rapid and at the end of three weeks there was a combination of epithelial and 
granulation tissue covering. 

By the time he was four and one-half months old he had overcome all his early 
feeding defects, and weighed 16 pounds. The boy went to school at the usual time 
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and did well, although his ability to take large meals was not quite that of a 
normal youngster. When he was nine years old an x-ray gastrointestinal series was 
made. After the age of ten he apparently turned the corner, and now he eats every- 
thing and apparently has no gastrointestinal symptoms whatsoever, 

The embryology of this condition is of interest. Until the end of the tenth 
week, the midgut is entirely in the special amniotic sac, and rotation of the small 
intestine takes place in this sac. At the end of the tenth week, retraction bands from 
the mesentery draw the intestine into the abdominal cavity. In these large pro- 
trusions into the amniotic sac, apparently this rotation does not take place. In this 
case the mesentery did not assume or take its normal attachment. Instead of 
running from left to right, the x-ray evidence obtained from the cycle taken at the 
ninth year is that the mesentery runs in the opposite direction. In addition, the 
large intestine, and cecum, did not descend or rotate in the normal manner. 

The main danger in regard to the surgical conditions of the newborn is that the 
obstetrician may overlook the simpler types of injuries. Even the fractures are not 
always evident, and if a casual examination is made they may be overlooked. In 
November, 1936, Thorndyke and Pierce reported from the Surgical Service at the 
Children’s Hospital in Boston, something over a hundred cases of fractures in 
the newborn. One-third of them were unrecognized at the time of their occurrence. 


DR. ARTHUR W. BINGHAM.—About twenty years ago I ran across three 
patients with spina bifida who were operated upon and all three remained under 
my observation to the age of twelve years. They, of course, were not severe cases, 
and none of them had paralysis. I did not realize that the first one could be operated 
upon and told the family it was useless to attempt anything. However, the surgeon 
thought he could improve the condition and he got a very good result. In the next 
two years I had two more cases and the same surgeon operated upon them success- 


fully. 


DR. E. EVERETT BUNZEL.—In eases, such as Dr. Wing’s we are perfectly 
justified in attempting the type of surgery which has been demonstrated by him. 
The only alternative is death by peritonitis. I saw a case, however, where complete 
evisceration of the liver, intestines, kidneys, and bladder presented themselves 
to us at birth, and in which the placenta was attached to the liver. Obviously, there 
was not very much that could be done in such an instance. 

The question of circumcision has been brought up rather more fully tonight than I 
ever heard it discussed. Routine circumcision is condemned by many pediatricians 
because of fear that it will produce irritations and lead to certain bad habits which 
circumcision is claimed to obviate. It is still a question in my mind whether we 
should advocate it always, or advise it only when congenital phimosis exists. 

The differential diagnosis between pylorospasm and pyloric stenosis may be 
difficult. I have observed a case in which a mass was felt in the upper abdomen, 
but in which it was thought advisable to wait twenty-four hours before operating. 
In this interval the mass disappeared. The child (a male), who had developed 
symptoms on the eighth day, also had less vomiting in the next twenty-four hours. 

The diagnosis was changed from pyloric stenosis to pylorospasm. He was then 
treated with atropine and clyses and given as much fluid by mouth as he could stand. 
The child survived without operation. 

With clubfoot, we are again dealing with a condition where mature judgment is 
essential. With the advice of an orthopedist, by manipulation and massage, by 
strapping, and splinting, we may obviate operation. 

DR. HARRAR (closing).—The question of circumcision is always a difficult one. 


The family ask you if it should be done and you do not know whether to say it 
should or should not be, nor is the pediatrician usually so sure about it. If the 


; 


672 AMERICAN JOURNAL OF OBSTETRICS AND GYNECOLOGY 


foreskin is very tight and very long, I advise circumcision. In these very tight 
foreskins there is great possibility that retraction will cause edema, splitting, bleeding. 
and swelling, and I prefer circumcision. 
Where there is one deformity, one may expect to find two or three deformities 
and it, therefore, is infrequent that we get a suitable case for operative work in sae 
of the alimentary abnormalities. The holding of the baby upside down to get the 
gas bubble picture in imperforate anus is a valuable aid, and it shows also that no 
other abnormality or deformity is present. I think it is well worth while. 
Pylorospasm is rarely a neonatal condition. It begins usually after the first few 
weeks. We see quite a few cases of the milder type of clubfoot. I am sure they 
are frequently cured by manipulation before the pediatrician sees the baby, clearing 
up in the first ten days or two weeks. 


OBSTETRIC ANALGESIA WITH ACID ALURATE IN RECTAL 
ETHER OIL 
Haroup C. INGRAHAM, M.D., AND JAMES ALAN Rosen, M.D.,, 


New York, N. Y. 
(From the Department of Obstetrics, Lincoln Hospital) 


OULD and Hirst have recently completed a survey of the leading 

obstetric clinies in this country and the diversity of methods and 
results show that the ideal drug or combination of drugs for the alle- 
viation of labor pains has not as yet been found. Ideally analgesia 
should comfort the mother, should not prolong or disturb labor, or tend 
to postpartum atony and hemorrhage in the mother, and should not 
produce unfavorable results in the baby. 

Many techniques have been elaborated both here and abroad which 
include the barbiturates as a base, but none of these are without disad- 
vantages when compared with the ideal criteria cited. In the method 
here reported a combination of drugs was sought which not only ful- 
filled the criteria but which could also be given under all conditions 
with simplicity and ease and result in a period of analgesia and amnesia. 
Comparative studies of the barbiturates by Nielson, Higgins, and Spruth 
have shown that alurate (Hoffman-La Roche) has a relatively high 
margin of safety as well as a prolonged action. Tritsch and Brown in 
their study of barbiturates in labor, found the sodium salt of alurate to 
be more efficient than any other barbiturate which they tried. However, 
alurate, like most of the other barbiturates has a tendency to excite 
women in labor and various methods have been used to offset this dis- 
advantage, among which the rectal installation of ether oil has been most 
popular. Acid alurate or allyl-isopropyl barbiturie acid is completely 
soluble in aleohol and ether and therefore in the rectal ether oil mixture, 
devised by Gwathmey. Since a combination of drugs which could be 
given at one time would be advantageous and inasmuch as rectal ad- 
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ministration obviates the possibility of gastrie irritation and does away 
with the discomfort of hypodermic injection, it was felt that the method 
here reported was worthy of clinical trial. The results are based on a 
study of 175 cases, 135 primiparas and 40 multiparas in whom a definite 
routine as given below was followed. 


TECHNIQUE 


Subjective complaints of pain are taken as the indication for the administration 
of the analgesia and in primiparas this usually occurs when the pains are regular 
and strong, coming on every seven to five minutes, lasting from twenty to thirty 
seconds. In multiparas, similar criteria are used although these are not always 
so characteristic. The cervix is usually from 2 to 24% fingers dilated, but more 
attention is given to the character of the pains rather than to the condition of the 
cervix. The mixture used in this series consists of 244 ounces of ether, 20 gr. of 
quinine, 1 drachm of aleohol and 12 gr. of alurate, in erystal form, with enough 
olive oil to make 4 ounces. This is given as a retention enema, the rectum previously 
cleansed by the usual soapsuds enema. Usually thirty minutes or more is allowed 
to elapse from the time of the enema to the instillation of the analgesic solution. 
Most of the patients retain the enema well and in our series there were no complaints 
of incidental proctitis. In 94 per cent of the cases there was noticeable effect on 
the patient within thirty minutes, while in 6 per cent it took forty-five minutes 
or longer before effects were noted. The standards used in evaluating our results 
are as follows: 

1, Analgesia was necessarily objective and good analgesia implied little or no 
response to uterine contractions. Fair analgesia involved changing positions and 
outcries but less than would be expected without drugs, and poor analgesia meant 
little or no response to drug administration. 

2, Amnesia was determined by test questions of enumeration of events from 
time of administration of the drug to the time of delivery or awakening. Thus, 
complete amnesia evinced absolutely no recollection of events, and moderate amnesia 
implied incomplete or hazy recollection of events. 

3. Excitement was judged by the degree of physical activity of the patient 
as well as her noisiness. This is also involved in our evaluation of analgesia. Excite- 
ment was noted only for those cases where muscular restlessness was so marked 
as to require restraint. 

4, Apnea of the infant means that the child was born not breathing and required 
some resuscitative measures, though in our series, only the use of the pharyngeal 
Flagg apparatus was needed. 


REPORT OF CASES 


Detailed records were kept on each patient, and from these the final analysis was 
made and graded. 

From Table I it can be seen that the results were worth while in most of our cases. 
Furthermore, in not a single case did we observe any excessive postpartum hemor- 
rhage or atony of the uterus. 

One important factor in judging any form of analgesia during labor is the effect 
which it has on the uterine contraction and the progress of labor. Obviously, any 
medication which delays or stops the process of delivery has to be amended or dis- 
carded. Our observations lead us to believe that labor is hereby enhanced as may 
be seen from Table II. 
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TABLE I. GENERAL SUMMARY 


PRIMIPARAS MULTIPARAS 
PER CENT PER CENT 


Analgesia 
None 2 0.0 
Moderate 15 15.0 
Good 83 85.0 
Amnesia 
None 21 34.0 
Fair 30 17.5 
Complete 44 48.5 
Apnea of babies 14 12.5 


TABLE II. RESULTS WITH RELATION TO LENGTH OF LABOR 


AVERAGE LENGTH DURATION 
OF LABOR AFTER OF 

INSTILLATION EFFECT 

PER CENT PER CENT 


AVERAGE LENGTH 
OF LABOR 
PER CENT 


4 hours or less 2 46 2.0 
4-12 hours 36 40 88.0 
12-20 hours 22 14 9.3 
20-24 hours 24 0 0.0 
More than 24 hours 16 0 0.7 


In going over our charts carefully, we feel that although we did no hysterographie 
studies of uterine contractions, in only 5.6 per cent of all our cases were the 
forces of labor decreased, while in 63.5 per cent labor appeared to be increased in 
intensity. In all our cases of delayed labor no ill consequence resulted, and we 
feel that possibly in these cases, too much stress was placed on subjective complaints 
and the medication given too early. In one case of primary inertia, labor was stimu- 
lated following the medication. 

At first, nontoxic cases were selected without prejudice, but rapidly all types of 
cases were included in the series such as toxemias, cardiacs, and tuberculous patients. 

The method of delivery is of some interest. We used prophylactic low forceps 
quite frequently. In no case were forceps used because of tco great a decrease 
in the expulsive forces, making for long second stages if intervention were not 
practiced. In fact, all our forceps cases except those done because of fetal indica- 
tions would probably have delivered normally. 


TABLE III. METHOD or DELIVERY 


PRIMIPARAS MULTIPARAS 
30 
10 

0 

0 

0 


Normal 

Low forceps 

Midforceps 

Breech extraction 

Version and breech extraction 


Supplementary anesthesia was given in 60 per cent of the cases, mainly those in 
whom operative interference was used. Of these 25 per cent were delivered instru- 
mentally, using only 1 per cent novocaine in the form of perineal infiltration, with 
very marked success. In one case analgesia was so good that a low forceps delivery 
was effected without supplementary anesthesia. All of these subsequent anesthesias 
were given by internes, and in practically every case induction was easy, little 
anesthetic was needed, and there was a complete absence of respiratory complica- 


tions. 
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There were three stillborn infants in the series: an anencephalic monstrosity 


and two macerated fetuses born from syphilitic mothers who had received inadequate 
antisyphilitie treatment. Asphyxia was seen in only 13 per cent, and all of these 
responded quickly and without difficulty to Flagg method resuscitation. No neonatal 


deaths resulted. 
In every case the patients recovered completely from the effects of the medication 


though they usually slept soundly from four to seven hours after delivery and in 
some cases were even drowsy for a day. This we felt to be worth while since it gave 
the patient a good rest after her labor. The drug is apparently not of high grade 
toxicity because in one case, by accident, a patient was given a double dose, 24 gr., 
2 instillations within fifteen-minute period. The only resultant complication follow- 
ing a short labor with delivery of a normal baby was that the mother slept too 
soundly for thirty-six hours. In seven cases dosage was repeated in the course of 
prolonged labors after periods ranging from eight to fourteen hours. 


COMMENT 


We are not convinced that the alurate technique as used is ideal, but 
it does deserve a place among the best procedures thus far. In the 
entire series there was not a single case that could be considered a 
complete failure. By failure we mean cases where there was neither 
analgesia nor amnesia. As regards excitement we found in our series 
that this great drawback to the use of the barbiturates was at a minimum. 
In only three cases, was there excitement enough to warrant restraint 
and in these cases though the excitement was almost maniacal the 
amnesia was complete. Although our method minimizes excitement it 
is still a method useful only in institutions. 


CONCLUSIONS 


1. In this series 99.8 per cent of the patients were benefited and 
84 per cent could be considered successful as regards analgesia or 
amnesia or both. 

2. The drug combination used here produced no serious or permanent 
effects on either the mother or child. 

3. The length of labor tends to be shorter. 

4. Apnea of the infants may be regarded as relatively unimportant 
both as to frequency and seriousness to the infant’s life or health. 

5. Constant and intelligent observation of the patient during labor is 
still necessary even with the low incidence of excitement, and the method 


should be limited to hospital use. 
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CLINICAL EXPERIENCE WITH A NEW ERGOT ALKALOIp* 


JOHN E. Tritscu, M.D., F.A.C.S., anp Kart H. Benn, M.D,, 
New York, N. Y. 
(From the Department of Obstetrics and Gynecology, Metropolitan Hospital) 


ESPITE the fact that ergot has been used clinically for more than 
a century, only in recent years have its specific alkaloids heen 
isolated and applied therapeutically. 


As early as 1875 Tanret! obtained a crystalline ergotinine from ergot but this 
alkaloid was only slightly active and possessed little or no pharmacologic or 
therapeutic significance. In 1906 Barger and Carr? discovered ergotoxine in 
amorphous form almost simultaneously with Kraft.3 Ergotoxine has recently been 
crystallized, and according to Stoll is isomeric with ergotinine. In 1920 Stoll 
isolated two new isomeric alkaloids, ergotamine and ergotaminine, from ergot and in 
1925 Stoeckel5 at the Gynecological Congress in Vienna called attention to the 
regular and constant effect of ergotamine as a uterine styptic. 

In 1935 there appeared within a short period reports from four different investi- 
gators concerning a new ergot alkaloid, to which the Council on Pharmacy and 
Chemistry has since assigned the name ergonovine. Dudley and Moiré called this 
new principle ergometrine; Kharasch? and his coworkers ergotocin; Thompsons 
named it ergostetrine and Stoll and Burckhardt® ergobasine; a clear chemical definition 
was apparently first supplied by the two latter authors. Ergobasine is a 
typical ergot alkaloid of greater solubility in water than ergotamine but of lighter 
molecular weight. It acts more rapidly than ergotamine but for only about one- 
half as long according to Rothlin,!° who also says that while it produces a typical 
effect upon the uterus, it lacks completely the sympathicolytic property so character- 
istic of ergotamine and that its precise therapeutic value still needs to be clarified. 


In an attempt to determine the action of the tartrate of ergobasine 
(basergin) clinically, we have used this drug in a series of 115 partu- 
rients of whom 36 were primiparas and 79 were multiparas. In order 
to obtain a more accurate appraisal of its action, we administered the 
contents of a 1 ¢.c. ampule of ergobasine, equivalent to 0.2 mg. ergo- 
basine tartrate, intravenously immediately following the delivery of the 
infant so we could observe: 


1. Time of recurrence of uterine contractions. 
2. Time elapsing from the end of the second stage to the delivery of the placenta. 
3. The amount of bleeding following its administration. 


After this, for the first two days of the puerperium we also gave our 
patients in this series one tablet (1 mg.) of ergotamine tartrate every 
four hours, and observed the height of the fundus above the pubis on 


*Read before the Medical Staff of the Metropolitan Hospital, January 18, 1937. 
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different days postpartum as well as the incidence of postpartum fever. 
Finally, for the sake of completeness, we shall give some consideration 
to the types of delivery and duration of labor. 

It is evident from published observations (see bibliography) that the 
average period of time elapsing from the delivery of infant to the time 
of the first uterine contraction when no medication is given is from 
five to twenty minutes, and the expulsion of the placenta occurs shortly 
thereafter; also that the administration of pituitary extract at the be- 
ginning of the third stage shortens this period to from five to eight 
minutes. In commenting favorably upon the small amount of blood 
lost when pituitary extract is given to shorten the third stage, Brodhead 
and Langrock, however, say, ‘‘The only drawback to the method in our 
small series of 100 eases, is the possibility of irregular or hour-glass con- 
traction of the uterus which occurred in one of our series and which 
has occurred to the authors in several cases outside of this series where 
pituitrin was given. We recognize the fact, however, that this complica-— 
tion occurs independently of the use of pituitrin, and time only will 
prove and further investigation will be necessary to show whether this 
complication is directly attributable to the method or not. 

‘‘We believe that earlier removal of the placenta would probably have 
reduced the blood loss in some of our eases.’’ 

Let us now give consideration to the time elapsing from the admin- 
istration of basergin to the first contraction of the uterus. In primip- 
aras, the average time was thirty-four seconds and in multiparas 
twenty-two seconds. With one exception, the extremes were from prac- 
tically spontaneous contraction to sixty seconds. In the exceptional 
case (a multipara), contraction of the uterus did not occur to a demon- 
strable degree. 

The average duration of time from the delivery of the infant to the 
delivery of the placenta in primiparas was 2.93 minutes and in multip- 
aras 2.96 minutes. In primiparas the extremes were from thirty see- 
onds to twelve minutes. One case required manual extraction of the 


placenta due to contraction of the lower uterine segment and cervix, 


and is not considered in averaging the duration of the third stage. In 
multiparas the extremes were from fifteen seconds to fourteen minutes. 
In three cases of the latter some difficulty was encountered in expres- 
sion of the placenta, separation having obviously occurred, but obstrue- 
tion prevented the expulsion. However, no radical procedure was neces- 
sary to accomplish delivery. | 
Bleeding was, of course, an important factor for consideration. The 
observation of this factor was made by one of us in all the cases here 
presented and due to the inaccuracies of any known method of measur- 
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ing blood loss, we have attempted to classify bleeding as ‘very slight,” 
“‘slight,’’ “‘moderate’’ and ‘‘profuse,’’ it being assumed that ‘‘mod- 
erate’’ would correspond to average bleeding. Table I indicates the 
results from this standpoint. 


TABLE I. Bioop Loss 


PRIMIPARAS MULTIPARAS 
Very slight 11 30 
Slight 17 34 
Moderate 7 3 
Profuse 1 2 


In the three cases in which bleeding was regarded as profuse, an addi- 
tional ampule of basergin caused cessation of excessive bleeding. It is 
evident from the above tabulation that the majority of cases (92) had 
definitely less than average bleeding after the delivery of the infant 
and placenta. 

THE PUERPERIUM 


Ergotamine tartrate (1 mg.) tablets were given by mouth one every 
four hours for the first two days postpartum, and we here present charts 
indicating the average height of the fundus above the pubis on the day 
of delivery, first, second, third, fifth, and seventh days postpartum. 


TABLE II. HEIGHT OF FUNpDUS 


DAY OF DELIVERY PRIMIPARAS MULTIPARAS 
DD 11.8 em. 13.9 em. 
1 12.7 cm. 12.5 em. 
2 10.85 em. 11.2 em. 
3 9.6 em. 10.0 em. 
3) 8.8 em. $8.8 em. 
7 7.0) em. 7.5 em. 


The morbidity according to the B. M. A. Standard, is indicated in 
Table IIT. 


TABLE III. Morsipity 


PRIMIPARAS MULTIPARAS 
Total fevers 5 Total fevers 3 
Eliminate 

Respiratory 1 
Pyelitis 
Pulmonary tu- 1 3 

berculosis 
Net morbidity 2 (5.5%) Net morbidity 3 (3.8%) 


The duration of labor averaged 13.7 hours in primiparas and 5.6 
hours in multiparas. 
The methods of delivery were as shown in Table IV. 
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TABLE IV. METHOD OF DELIVERY 


MULTIPARAS 


PRIMIPARAS 
Spontaneous 10 cases Spontaneous 69 cases 
Low forceps 26 cases Low forceps 7 cases 

Breech extractions 2 cases 
Manual rotation of occiput pos- 

terior 1 case 
CONCLUSIONS 


1. Basergin is a powerful oxytocic, and when given intravenously at 
the beginning of the third stage, it caused uterine contractions to be 
resumed in an average period of twenty-two seconds and thirty-four 
seconds in primiparas and multiparas, respectively, in our series of cases. 

2. This new ergot alkaloid shortens the third stage of labor to an 
average of 2.95 minutes. 

3. Bleeding is definitely lessened, the majority (80 per cent) showing 
less than average bleeding. 

4. In four cases hour glass contraction 
with in placental delivery, one of which reqy 


unknown origin was met 
ed manual extraction. 
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Pulvertaft, R. J. V.: Post-Hysterectomy and Puerperal Tetanus, Brit. M. J. 1: 
441, 1937. 


The author reports a fatal case of tetanus following a hysterectomy. Exam- 
ination of the perineal dressings used before the operation revealed that they 
contained the tetanus spores and other anaerobic spore-bearing pathogenic or- 
ganisms. 

From the laboratory investigations, it appears that cellulose wadding, com- 
monly used in perineal pads, is peculiarly apt to harbor anaerobic spores. The 
reason why cottonwool, which also consists of cellulose, is safer is not obvious. 
Cellulose is useful in industry, but when used unsterilized in medicine, it is 
dangerous. This source of contamination of the puerpera must be rigidly guarded 


against. 
F. IL. ADAIR AND S, A, PEARL. 


TESTICULAR TUBULAR ADENOMA (PICK)* 
JAMES RAGLAN MILLER, M.D., Hartrorp, Conn. 


MONG the fascinating groups of tumors of the ovary which have been the sub- 
A ject of illuminating research in the past few years, none are of more interest 
than the arrhenoblastomas. All degrees of variation are found in this group. At 
one end are the immature tumors which can be differentiated from the immature 
granulosa cell tumors only by their masculinizing effect on the patient. At the other 
end of the group are the highly differentiated testicular adenomas, first deseribed 
by Pick.6 These seldom produce masculinizing effects. An example of this latter 
group is presented: 

Mrs. R. C. (Hartford Hospital, No. 299845), aged thirty years, married four 
years, no pregnancies, chief complaint sterility, first seen Feb. 1, 1935. Previous ap- 


Fig. 1.—Fibroma of ovary showing corpus luteum and testicular tubular adenoma. 


pendicectomy, 1922. Cystoscopy six years previously for kidney tract pain showed 
double ureter on the left. Recent pelvic examination disclosed a tumor, and operation 
was advised. The periods began at thirteen, were always regular every twenty-eight 
days, lasting two to three days, never excessive. Last previous period, Jan. 1, 
1935. 

Physical examination showed a well-nourished, medium-sized woman, with well- 
healed appendicectomy scar. External genitalia were entirely normal. There was 
slight chronic trachelitis with eversion, and the uterus was thought to be in movable 
retroflexion, with a tumor about 6 cm. in diameter which was thought to lie in the 
left posterior fundal wall. A myomectomy was advised with suspension of the 
uterus. 


*Presented at a meeting of the New York Obstetrical Society, March 9, 1937. 
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Operation, Feb. 2, 1935. Uterus was found anteflexed, and the mass proved to 
be a solid tumor of the left ovary. Two or three small, dark blood spots in the 
right ovary suggested endometriosis, but no implantations could be seen. The left 


tube and ovary were removed. 

Clinically, this patient made an uneventful recovery. She was seen for follow-up 
examination on March 13, 1935, by the author, on Aug. 14, 1935, by Dr. W. F. 
Shallenberger of Atlanta, Georgia, and in October, 1936, by Dr. Barney Brooks of 
Vanderbilt University, Nashville, Tennessee. None of the three examiners observed 
any signs of abnormal development of the clitoris, hair arrangement, or other mas- 
Dr. Brooks reports relatively severe pain about six hours before 


culinization signs. 
He removed a small, nonmalignant adenofibroma from 


the onset of meustruation. 
the left breast. 

Pathologic Report (Dr. W. Kendall. No. 35959): Testicular tubular adenoma 
of ovary (Pick). Macroscopic examination: Roughly trilobate mass 7 by 7 by 5 


Fig. 2. Pigs. 


Fig. 2—Low power showing tubular arrangement with many interstitial cells. 
Fig. 3.—High power showing considerable shrinkage (paraffin) radially placed 
nuclei, columnar gland cells and interstitial cells. 


em. The greater part of the surface was encapsulated. On the capsule were seen 
numerous scattered bright red granular areas from pinpoint to 5 by 3 mm. in size. 
There was one cyst 5 mm. in diameter filled with dark blood. On section one pole 
was apparently normal ovarian tissue in which there were several follicular cysts 
4 mm. in diameter, a corpus luteum 1.5 em. and a peculiar lobulated, rather poorly 
circumscribed nodule 2 em. in diameter, the cut surface of which had a yellowish 
brown color with a central zone of increased fibrosis. The remainder was a typical 
fibromatous tissue with glistening interlacing strands. Microscopic examination: 
Sections of the nodule described in the gross showed many small tubules lined by 
low columnar cells that had a slightly eosinophilic cytoplasm and an oval nucleus 
uniformly and rather deeply stained, and characteristically radially oriented. There 
was a moderate shrinking so that this layer of cells was separated from the basement 
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membrane. The supporting interstitial cells were irregularly oval in shape with oval 
round nuclei, and scattered through this tissue were larger, irregularly polygonal 
shaped cells, having a relatively clear cytoplasm and a rather small nucleus with a 
nucleolus present. Mitotic figures were extremely rare, so that the tumor cytologically 
did not appear malignant. The adjacent fibromatous tissue was not cellular and 
showed nothing remarkable. Numerous fat deposits were seen in the interstitial cells 
when frozen sections were stained with Sudan IIT. 

Microscopie sections were submitted to J. V. Meigs and F. B. Mallory of Boston, 
James Ewing, 8. H. Geist, H. F. Traut and L. Motyloff of New York, Robert Meyer 
of Berlin, and Walter Schiller of Vienna. Sections are in the possession of the 
ovarian tumor registry conducted by New York Gynecologic pathologists. Various 
opinions were obtained, and differed in some minor respects, but the tumor was 
identified as one similar to that described by Pick in 1905. 


Fig. 4.—High power like Fig. 3. Fig. 5.—High power like Fig. 3. 


Professor Meyer’s report is as follows: ‘‘In the fibroma one sees several rem- 
nants of ovarian tissue, and in the fibroma part, unripe testis, as in the fetus, with 
many interstitial cells. It is a tumor hitherto not known of this precise nature.’’ 
... **I cannot see that the testicular tissue takes part in the tumor formation, but 
rather the testicular tissue is undergoing an atrophic death in the fibrous tissue.’’ 

The tumor presents very well-preserved testicular tubules in a normal female with- 
out signs of masculinization. The tubules in this instance appear to be more per- 
feectly preserved or developed than in the other cases in the literature, and con- 
sidering the well-preserved interstitial cells, we are again reminded of the statement 
of Robert Meyer,2 speaking of arrhenoblastomas: ‘‘These are a group of tumors 
related from their morphological similarities which more often, and to a greater 
degree, cause masculinization the more the tumor differs from the testicle, i.e., the 
the more unripe it is. This appears contradictory but it is a fact.”’ 
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A possible exception to this general statement may be the case reported by G. W. 
Phelan,? Brooklyn, 1933. The tubules in his tumor appeared to be as highly dif- 
ferentiated as in the present instance though the interstitial cells were not reported. 
His tumor exerted a strong masculinizing effect which regressed after removal. 

While Meyer agrees with Pick, Schickelet and Neuman that the testicular tu- 
bules probably bespeak a true hermaphroditism, and originate in an ovotestis, yet he 
ealls attention to the possibility that influences might transform the indifferent cells 
in the réte both into seminiferous tubules and Leydig cells. As Schilleré has pointed 
out, the canalicular form, which was described by Pick, represents the highest stage 
of development of the arrhenoblastoma, and when an adenoma of this type (which 
has the greatest similarity to the testicle of all ovarian tumors) does not exert a 
masculinizing effect, the tissue resembles not the canalicular substance of the testicle, 
but the testicular réte, which possesses no hormonal action. 


Fig. 6. 


Fig. 6.—Low power. Fat shows black in photomicrograph, Frozen section, Sudan 
stain. 


Fig. 7.—High power like Fig. 6. 


From the literature, one can find no instances where this highly developed Pick 
tumor has become malignant. While the possibilities of malignant change must be 
borne in mind, such changes have been found exclusively in the less highly dif- 
ferentiated type of arrhenoblastomas,2; 5.7 and it seemed justified to give this patient 
a good prognosis concerning malignancy. 
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DISCUSSION 


DR. SAMUEL H. GEIST.—I had the privilege of examining the tumor which 
has been reported this evening by Dr. Miller. It may very well be considered to 
represent an adenoma of the testicular part of an ovotestis, both because of its 
histologic appearance and because of the fact that a congenital abnormality of the 
urinary tract was also present. We know that frequently abnormalities involving the 
urinary tract are associated with abnormalities of the genital tract. There are two 
types of tumors included in the term, arrhenoblastoma, one the Pick type which 
presumably arises from the testicular portion of an ovotestis, and one which arises 
from cells of the ovarian parenchyma which cells have a latent tendency to develop 
in a masculine direction. Such cells if stimulated possibly chemically or hormonally 
develop into tumors which are able to influence the host in her physical and psyehie 
characteristics. The tumor type arising from the testicular portion of an ovotestis 
is composed of groups of tubules which are mature in their development as in the 
case presented this evening. Such tumors do not cause masculinization of the host. 
The second type arising from the male directed cells may cause masculinization and 
have a decidedly different histologic appearance. The tubules are irregular, atypical, 
and the main mass of the growth is a cellular spindle cell parenchyma. 


DR. WILLIAM E. STUDDIFORD.—The case of a colored patient, who entered 
Bellevue Hospital last year with a history of two years of amenorrhea, has some 
bearing on this question of masculinization. Examination at the time of admission 
showed that she had a right-sided ovarian tumor. During the two or three years 
previous to admission she had grown a very large set of whiskers which she had to 
shave twice a day, she had deepening of the voice, and very pronounced enlarge- 
ment of the clitoris. We felt quite justified in making a clinical diagnosis of ar- 
rhenoblastoma. 

We removed the tumor and were very much surprised to find that it was poly- 
. eystic and not solid, as most arrhenoblastomas are. After cutting a great many 
sections from the tumor, the only conclusion we could draw from our histologic 
examination was that it was a granulosa cell tumor. 

Hence I am not sure you can place all these endocrinologic tumors into a definite 
classifieation as to whether they are granulosa cell tumors or arrhenoblastomas, I 
believe that Bergstrand in Sweden has also reported several cases similar to the one 
I have spoken of. He also reviewed some of Meyers’ material and feels that some of 
these tumors are also granulosa cell tumors with masculinization. 


DR. HERBERT F. TRAUT.—Dr. Miller’s case is pretty clearly an instance of 
survival of an embryonic remnant in an individual who had originally an ovotestis. 
There is a predominance of the ovarian element in the tumor. 

There is no question but that there are a variety of ways in which such a tumor 
might have arisen; survival of a portion of an ovotestis is the most important. 
We have other tubular tumors that arise from the blastoma type of cells, and these 
being more embryonic in nature, their lines of demarcation are more indefinite; 
arrhenoblastoma is one example of these. There is definitely a third type of tumor 
which may also be a tubular adenoma. This is unquestionably linked to the celomic 
epithelium which dips down from the cortex of the ovary into the stroma and be- 
comes differentiated at various times. During the sex life of an individual we some- 
times see it differentiated in the direction of endometriosis. Later on, after sex 
life is over, we see it differentiated in a number of forms, as adenomas of various 
sorts. 

In the future we shall be able to differentiate quite a variety of adenomas of the 
ovary based on at least three different origins. It seems that the one which has been 
reviewed tonight is definitely on the side of the masculine tubules, having to do 
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with the wolffian body and its tubular system. The fact that there were a few inter- 
stitial cells is somewhat notable. They were, however, rather few in number as com- 
pared to the size of the tumor as a whole. 

We must keep a very open mind in regard to the whole field of ovarian tumors 
and not try to pigeon-hole them too definitely. Meyer has performed a tremendous 
service in pointing out the embryologic origin of many of them, but there is still 
a great deal to be learned. If tumors do not fall into this or that category ac- 
cording to a specific name, we should not become discouraged, but rather should be 
prepared to find tumors that fit in between, all the way along, everywhere from the 
hilum of the ovary to the ovarian cortex, from all types of cells and in every stage 


of differentiation. 


DR. GERARD L. MOENCH.—When you look at an ovary in its development 
you will find that the ovary is differentiated from the testis long before you can 
tell whether the fetus is male or female from the external genitals. One of the 
differentiating points is the presence of the sex cells in the ovary, but the stroma 
cells themselves are practically the same. In fact, these cells, which are more or 
less indifferent, give rise later to the peculiar type of tumor, the dysgerminoma or 
large cell carcinoma, An ovotestis is not related to these arrhenoblastomas in any 


way. 
tf you have testicular tubules, you find that at body temperature, that is, in the 
abdominal cavity, they will always lack epithelium. They will be present simply as ‘ 
hyaline degenerated tubules. The very fact that we have epithelium here shows we 
are not dealing with an ovotesticular structure, but with something which begins or 
starts before any testicle is laid down. It is not surprising when we consider their 
derivation, that the more the tubular structures develop, the less the masculine 
characteristics of the tumor are present, because masculinization is not dependent 
on the tubules, but on the interstitial cells. 
These arrhenoblastomas will be divided into those tumors which show definite 
tubular structures, those which show some tubular structures, and those which 
show practically nothing but a diffuse growth which might lead back to the original 
stromatogenous cells of the ovary. For this reason it is not very surprising that some 
of the granulosa cell tumors and some of the arrhenoblastomas of the indifferent 
type look very similar, because in the original gonadal development, these cells look 
very much alike. 
I feel we have to distinguish here between tumors which are derived simply from 
remnants of what one might say are abnormal developments of the testicular anlage, \ 
and those which are developed from undifferentiated cells and which possibly for 
one reason or other change, toward the testicular side, rather than toward the normal 


ovarian side. 


DR. JAMES R. MILLER.—It is premature to try to settle this complicated ques- 
tion on the basis of one case, but by placing cases on record one can get a series and 
possibly in the future come to some better conclusion. 


Freiman, S. C.: The Interstitial Glands in Human Beings, Monatschr. f. Geburtsh. 
u. Gyniik. 104: 224, 1937. 


The author studied the ovaries obtained in 100 cases from the fourth month 
of embryonic development to the sixtieth year of life including 4 pregnant women. 
He found definite elements of interstitial glands in only 6 of these cases. No 
glands were found in any case after the sixteenth year. 
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A MODIFICATION OF THE KIELLAND, SIMPSON, AND 
TUCKER-McLANE FORCEPS TO SIMPLIFY THEIR USE ANp 
IMPROVE FUNCTION AND SAFETY 


Raueu Luikart, M.D., F.A.C.S., Omana, Nes. 


ben purpose of this modification is to make the use of forceps more safe, more 
simple, and yet not impair their function. 
It is true that ‘‘it is not the forceps but the obstetrician behind them on which 
the results depend,’’ but, the nearer foolproof the instrument, the safer its use, 
For years I have advised my students to purchase solid blade forceps because I 
have felt they are safer for the beginner. Once a proper parietal application of any 
obstetric forceps is made the greatest danger of damage to the fetus is due to the 
slipping of the forceps. This is less likely to oceur if the part of the fetus between 


Fig. 3.—Simpson forceps. 


the blades is more firmly grasped. This can only be done by greater compression 
of the part by the forceps. The greater compression increases the possibility of 
injuring the fetus. Forceps are fenestrated with the hope of decreasing the danger 
of the forceps slipping and at the same time using less compression. Hence, the 
fenestra has a definite value but there is always danger of an ear, nose, or super- 
ciliary ridge protruding through the fenestra, and then only a slight slip of the 
forceps may seriously damage that part. 

There is no surgical instrument with a smooth surface that is used for traction 
except the solid blade obstetric forceps, yet traction is the prime function of ob- 
stetric forceps. Therefore, it seems logical to assume that forceps so modified that 
the function is improved and the application and removal is made more simple, more 
safe, and yet not more complicated, should be the forceps of choice. I believe the 
forceps here described have been so improved as to attain these desirable qualities.* 


*Manufactured by Sklar & Co., Chicago, lil. 
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Fig. 1.—Kielland forceps. 
Fig, 2.—Tucker-McLane forceps. 
—— 


KOMAROMY: TETANUS ASSOCIATED WITH CRIMINAL ABORTION 687 

The modification consists of a change only in the design of the blade of the forceps 
so that the pelvic surface is smooth, as is the case in any solid blade forceps but the 
fetal surface of the blade has a depression similar to the fenestrated forceps. In 
short, it is a fenestra with the pelvic side closed. In the case of the Tucker- 
MeLane forceps a depression similar to a fenestra has been made in the fetal side. 
The pelvic surface of the blade appears unchanged. The weight of the forceps is 
practically unchanged. The application and removal is made with greater ease and 
most important, the safety is definitely increased. 


COMMENTS 


1. In 1851 Smellie recognized the need for such a modification of forceps with 
fenestrated blades. He covered the blades with leather. 

2. Standard Kielland forceps, weight 91% ounces, 10 grains. Plated Kielland 
forceps, weight 1044 ounces. Tucker-McLane forceps, weight 1356 ounces. 
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TETANUS ASSOCIATED WITH CRIMINAL ABORTION 
Geza G. Komaromy, M.D., CLEVELAND, OHIO 


URING recent years various observers have reported the incidence of tetanus 

infection, which developed after criminal abortion. It is essential, however, 
to determine whether the inoculation of this organism took place through other 
wounds of the skin as it is possible that the tetanus was merely co-incidental with 
an abortion. 

The following report concerns the case of a white woman, forty-two years of 
age, seen Nov. 10, 1935. She had three children, all living and well, and her pre- 
vious history was negative. Her complaint was difficulty in breathing, swallowing, 
and a backache. These symptoms began one day previous to my seeing her. Next 
day when I saw her for the first time, she had a dull pressure in the chest and pre- 
cordial pain. She could not open her mouth fully. Examination showed nothing 
abnormal in the abdomen or pelvis. There had not been any scratches or injuries 
on the body. There was no fever. On admission to St. Luke’s Hospital the follow- 
ing day, the temperature was 37.8° C., pulse 100. She presented a moderate degree of 
trismus and opistotonus. Urine and blood examination were practically negative. 
The patient admitted that a criminal abortion had been performed by a midwife 
nine days prior to admission to the hospital. When examined in the hospital nothing 
was found except a slight enlargement of the uterus. There was a consultation 
with Dr. Skeel, Chief of the Obstetrical Staff, and with Dr. Nichols from the 
neurologic department. Their opinion was also that the tetanus infection developed 
from the criminal abortion. 

Twenty thousand units of antitetanus serum were given intravenously and a dose 
of equal size intraspinally. No reaction occurred. Later 750 ¢.c. of normal saline 
solution was administered. By evening the pulse became irregular, the respiration 
increased, and the patient became quite excited. The next morning she expectorated 
a large quantity of thick sanguineous sputum. There was cyanosis and dyspnea with 
marked trismus and opistotonus. The temperature was 39.9° C., pulse rapid and 
irregular. Within a few hours a severe general convulsion occurred, followed by 


death. 
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THE TREATMENT OF FUNCTIONAL UTERINE HEMORRHAGE 


Fioyp E. Krene, M.D., AND FRANKLIN L. Payne, M.D., 
PHILADELPHIA, PA. 


BNORMAL uterine bleeding is ascribed to a functional origin when 

the pelvic organs are normal and when no constitutional disease 

or blood dyscrasia exists to account for it. The modern conception of 

its etiology recognizes an alteration from the normal functional relation- 

ship between the hypophysis, the thyroid, the ovaries and the endo- 
metrium. 

Functional bleeding occurs most commonly during the fifth deeade 
of life, but it is encountered frequently in women of less mature years 
in whom preservation of the menstrual and procreative functions is of 
vital importance. In many of the milder forms, the blood loss is insuff- 
cient to require treatment, as is often the case in adolescence. The same 
may oceur during the menopausal age, but here the more likely cause 
of irregular bleeding is a myoma or cancer and hopeful expectancy is 
warranted only when the possibility of these organie lesions has been 
eliminated. 

The wide age distribution of functional bleeding necessitates a varia- 
tion in the objectives of its treatment. If we could devise an ideal 
therapeutic method, it would have for its result preservation of the 
normal menstrual and procreative functions in women under forty, and 
the return to normal periods or amenorrhea without severe menopausal 
symptoms in women beyond this age. Unfortunately, the methods at 
our disposal often fall short of this ideal, but in our choice of treat- 
ment, we should attempt to approach it as nearly as possible. Only 
too often methods are employed with the control of bleeding as the 
only objective and with entire disregard of the disastrous sequelae which 
may accompany the destruction of ovarian or reproductive function. 
Proof that the ideal treatment of functional bleeding has not been 
found is the large number of therapeutic procedures which have been 
and are still being introduced. These methods may be divided into 
seven groups: (1) Hygienic measures. (2) Uterine stimulants. (3) 
Means to increase the coagulability of the blood or to decrease the 
permeability of the capillaries. (4) Endocrine therapy. (5) Removal 
or destruction of the endometrium. (6) Roentgen or radium therapy. 
(7) Surgical procedures upon the ovaries or the uterus. 

Hygienic measures are of value when used in conjunction with ap- 
propriate medical and glandular therapy. Constitutional defects often 


688 


i 


KEENE-PAYNE: FUNCTIONAL UTERINE HEMORRHAGE 689 


are attended by disturbances in endocrine function which are expressed 
by abnormal uterine bleeding. For instance, Lawrence emphasizes the 
importance of dietary deficiency, particularly improper nitrogen bal- 
anee, correction of which may result in the return of normal menstrua- 
tion. As is well known, irregular bleeding may accompany severe sec- 
ondary anemia and often responds quickly to correction of the anemic 
state. Again, focal infection may be a factor in reducing the constitu- 
tional stability of the individual with an increased tendency to abnor- 
mal uterine bleeding. A common experience is the frequent alteration 
in menstruation with either the development of abnormal hemorrhage 
or a return to normal periods which follows a change in voeation, cli- 
mate, or environment. 

Uterine Stimulants—Various uterine stimulants have been reecom- 
mended in abnormal uterine bleeding under the assumption that it is 
due to faulty contractibility of the uterine muscle incident to malposi- 
tion, chronie subinvolution, or inherently poor muscle tone. Diasio 
reports excellent results from the use of ergotamine tartrate. Extracts 
of hydrastis have been used as uterine stimulants for years. The most 
active is hydrastinine hydrochloride which, according to Cushny, stimu- 
lates rhythmical and powerful uterine contractions. Cotarmine chloride 
(stypticine) has a similar action, but according to Cushny is inferior 
to hydrastinine. Favorable results have been reported by Martzloff 
from the use of pituitrin during active bleeding, and VanderHoeven 
found that adrenalin chloride checked the bleeding in a small number of 
patients. German gynecologists have used breast stimulation to check 
uterine bleeding. This is practiced by galvanic stimulation as recom- 
mended by Cronental, or by mud packs applied to the breasts and to the 
pelvie region (Strawomysolow). Intravaginal ultraviolet therapy is 
recommended by Handeker who combines this with the administration 
of ealeium and the anterior pituitary-like hormone. It is our belief 
that the condition of the uterine musculature has little or nothing to 
do with abnormai uterine bleeding except in the ease of the subinvolu- 
tion following pregnaney. : 

Blood Coagulants and Endothelial Stimulants—Substanees which 
affect the coagulability of the blood or the permeability of the capillary 
walls have been added recently to the list of therapeutie agents in fune- 
tional bleeding. Moccasin venom was introduced by Peck and Gold- 
berger in 1933. Peck believes that the results are due to changes in the 
vessel walls or to some effect upon the clotting factors of the blood. The 
technique of administration, as advised by Goldberger, consists of the 
subeutaneous or intramuscular injection of the 1 to 3000 dilution of 
moceasin venom. The initial dose should be 0.5 ¢.e¢., increased to 1 ¢.c. 
by the third day. As much venom as possible is administered during 
the first ten days, because sensitivity necessitating desensitization often 
develops at the end of that time. Daily injections of 1 ¢.e. are given 
during the active bleeding to be decreased to two or three injections a 
week after the bleeding is controlled. Goldberger obtained satisfactory 
results in 17 of 20 patients so treated. Of 47 cases collected from the 
literature, the bleeding was controlled in 42 (90 per cent). Recurrences, 
which are frequent, usually respond to the second series of in- 
jections. The treatment should be continued through three menstrual 
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periods. Although older patients often respond, Watkins has pointed 
out that the results in adolescent hemorrhage are the most satisfactory, 

Cevitamie acid, which is the active principle of vitamin ‘‘C,’’ has 
been used in German clinics for some time. Fifty milligrams of 
cevitamic acid approximately corresponds to the active vitamin ‘‘(” 
in 100 ¢.c. of fresh orange juice. Marked deficiency in vitamin ‘‘(@” 
results in scurvy with its hemorrhagic manifestations. According to 
Albrecht, cevitamic acid prevents dissolution of the endothelial cells, 
thereby decreasing the permeability of the capillary walls. Schroeder 
found a prolongation of the coagulation time in vitamin ‘‘C’’ de. 
ficiency. It seems that cevitamie acid acts upon the blood and the 
blood vessels. The technique of administration consists of the daily 
intramuscular or intravenous injection of 50 mg. of cevitamie acid in 
an isotonie saline solution. According to the reports, this usually checks 
profuse uterine bleeding within four to six days. Junghaus reported 
35 patients with preclimacteric bleeding, of whom 33 were relieved. A 
total of 46 cases was collected from the literature with 43 (93 per 
cent) satisfactory results. While age does not seem to influence the 
results, the majority of the patients in this series were in the climacteric 
era. 

Intravenous injections of Congo red have been used for the control 
of venous bleeding of various types, including uterine hemorrhage. 
Rossak found that these injections resulted in an increase in thrombo- 
eytes and a decrease in the coagulation time of the blood. Graves and 
Kickham recently reported a series of urologic patients in whom Congo 
red was effective in controlling acute bleeding in the presence of nor- 
mal blood coagulability. The recommended dose is 5 to 10 ¢.c. of the 
sterile isotonic solution administered intravenously. A _ single injec- 
tion often checks the bleeding or several injections may be necessary 
at two- to three-day intervals. Of 30 patients with functional bleeding 
who have been reported, 21 (70 per cent) responded to the injections, 
5 (17 per cent) were partially relieved, and 4 (13 per cent) were not 
benefited. The drug seems to be effective even in the absence of blood 
dyserasia but recurrences of the bleeding are common. 


The clinical use of parathyroid extract, which is usually given in 
conjunction with caleium, was made practical by Collip. Its use in 
funetional bleeding is suggested by the fact that this hormone renders 
available large quantities of caleium which is necessary to the coagula- 
tion of blood. Bakaes reported 87 patients, 66 (72 per cent) of whom 
stopped bleeding in three or four days following the daily injection of 
50 Collip units of parathormone in conjunction with calcium. He 
states that the succeeding periods were often ‘‘favorably influenced.” 
Of 103 cases collected from the literature, the bleeding was checked in 
73 (71 per cent), partially controlled in 20 (19 per cent), and unaf- 
fected in 10 (10 per cent). While the immediate effects are usually 
good, recurrences are common, rendering parathyroid extract. ineffee- 
tive as a curative measure. 

Blood transfusions are often of value in the treatment of severe 
functional bleeding. Not only do they combat the anemia, but in some 
instances they are curative in that cessation of bleeding and a return 
to the normal menstrual flow may follow a single transfusion. Just why 
this should oceur is not understood. Such a happy result in our experi- 
ence has occurred only in the menstrual irregularities of adolescence. 
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Endocrine therapy.—Since functional bleeding is caused by abnor- 
mal endocrine activity, practically all of the glandular products have 
been given a trial in its treatment. Drips in 1934, reported improve- 
ment in 71 per cent of 94 patients from the use of estrin (sistomensin). 
Recently Siebke has found that approximately half of his patients re- 
sponded to estrin therapy. Estrin in large doses may delay uterine 
bleeding temporarily, but its curative value is doubted by all gyne- 
cologie endocrinologists. Klaften reported 48 cases of functional bleed- 
ing, many of the patients with diabetic backgrounds, in 32 of whom 
bleeding ceased following the use of insulin and high carbohydrate feed- 
ings. He pointed out that recurrences are frequent and more likely to 
oceur as the age of the patients advances. 

Theoretically, corpus luteum extracts should be of value in the treat- 
ment of functional bleeding, but until recently potent extracts have not 
been available for clinical use. It is supplied in ampules which vary in 
content from 1%; to 1 rabbit unit. Kauffman was able to produce a 
premenstrual endometrium in a castrated woman with 50,000 rat units 
of estrogenic substance followed by 35 rabbit units of proluton. That 
such endometrial transformation follows the small doses of progestin 
now in vogue is questionable. As Wilson and Elden suggest, however, 
with the ovaries in situ possibly a certain amount of progesterone is pro- 
duced in follicles undergoing atresia, and this may be supplemented by 
its hypodermic administration. These authors controlled abnormal 
uterine bleeding in 5 patients with hyperplasia with total doses of pro- 
gesterone varying from %; up to 1%; rabbit units. They did not study 
the endometrium after treatment and concluded that ‘‘for the present 
the dosage will have to be along empirical lines.’’ The permanency of 
the results is open to question as the therapy is substitutional and reeur- 
rence of bleeding will probably follow cessation of the injections. 

Functional hemorrhage is often associated with various degrees of 
hypothyroidism. Plass pointed out the value of thyroid therapy in 
adolescent hemorrhage even in the absence of definite evidence of de- 
ficient thyroid function. In a study of 59 patients with myxedema, 
Gardiner, Hill and Smith found menorrhagia to be a common complaint, 
even as late as the preclimacterium. The exact effect of thyroid is not 
known, but it seems to aid in regulating the rhythm of the gynecologie- 
endocrine eyele. It is usually administered in conjunction with other 
endocrine products, particularly the urine or placental prolan extracts. 

The initial dosage of thyroid is governed by the basal metabolic rate 
and the clinical status of the patient, varying from 0.5 to 1 gr. a day. 
Every two weeks the dose is increased 0.5 gr. a day until the patient’s 
level of tolerance is reached, as evidenced by her nervous reaction, tachy- 
cardia, dyspnea or loss of weight. The thyroid is then discontinued for 
two weeks, to be resumed in two-thirds the last dose and maintained at 
that level. It is continued for at least three months before it is judged 
ineffective and if satisfactory results oceur, it should be administered 
even longer. 

In 1931 Novak and Hurd reported cessation of bleeding in 44 of 51 
patients who were treated by the injection of urine prolan extract. The 
action of this substance is not known. Geist, and later Hamblen and 
Ross have proved that it does not cause luteinization of persistent 
ovarian follicles. Hamblen has shown recently that endometrial hyper- 
plasia is unaffected by large doses of prolan. Novak suggests that ‘‘the 
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effect is exerted upon some unknown bleeding factor,’’ which seems to 
be ‘bound up with a disturbance in the balance between the two anterior 
pituitary hormones.’’? Smith and Rock suggest a direct action upon the 
hypophyseal secretion. In view of the fact that immediate cessation of 
the bleeding at times follows the injection, one must assume that the 
effect. is produced substitutionally and is not due to a modification of 
ovarian or pituitary function. 

The anterior pituitary-like hormone may be administered in several 
forms. Prior to the introduction of more potent urine extracts, sterile 
urine of early pregnancy was injected intramuscularly with good results 
as to bleeding but with frequent, severe local reactions. Tachezy, and 
Warchawsky administered urine from pregnant women per rectum in 
14 eases, in all of which the bleeding was controlled. Blood from preg- 
nant women or blood serum has been found effective in 87 per cent of 
84 patients by Clauberg and by Witherspoon. The prolan extracts now 
available for clinical use are derived from the urine of pregnant women 
or from the placenta (Collip). In 483 collected cases, satisfactory re- 
sults were obtained in 347 patients (71 per cent), 35 (8 per cent) have 
been partially relieved or have had recurrences and 101 (21 per cent) 
have been unaffected. The largest single series consisted of 78 patients 
reported by Campbell who used the placental extract and controlled 
the bleeding in 72 (92 per cent). His patients were grouped accord- 
ing to the type of bleeding, irrespective of age. He found the response 
ineonstant in metrorrhagia of puberty, and saw no permanent improve- 
ment in simple polymenorrhea of any age. In contrast to this, Smith 
and Rock reported 56 patients from seventeen to forty-two vears of age, 
in whom urine prolan was found to be more effective in the menor- 
rhagias, regardless of the age. 

In our experience, the best results were obtained in the younger pa- 
tients irrespective of the type of bleeding. Of those less than twenty, 
78 per cent responded satisfactorily ; 73 per cent of the twenty to thirty- 
year group recovered; and in 67 per cent of those between thirty and 
forty, the bleeding was controlled. We rarely employ prolan therapy 
in patients after the age of forty, because we have found that it is 
usually ineffective, at best being only of temporary benefit, more 
drastic measures becoming necessary sooner or later. Of the 168 pa- 
tients whose ages were stated in various reports from the literature, 
74 per cent of the adolescents and 58 per cent of those from twenty 
to thirty years of age were satisfactorily affected. In the thirty- to 
forty-year group, 72 per cent were relieved, and only half of those from 
forty to fifty years of age. 

Slight variations in the technique of treatment are met in different 
clinies. Since patients usually seek advice while bleeding, the authors 
begin treatment by injecting 200 rat units or 200 biologie day units 
(Collip) daily until the bleeding ceases or until ten injections have been 
given. With cessation of the bleeding, the dose is reduced to 100 units 
every third day until the next period starts, when the original dose is 
resumed and continued through the period. The smaller dose is then 
given until the time for the second period, when the treatment is con- 
cluded. Recurrences are seen oceasionally and these usually respond 
to the second series of injections. Our experience has been more satis- 
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factory with the placental extract (Collip) than with the urine extracts, 
although the former is more likely 10 cause local or mild constitutional 
reactions. 

Destruction or Removal of Endometrium.—The modern conception 
of the causes underlying functional bleeding would seem to east dis- 
credit upon curettage and other methods of removing the endometrium, 
but the fact remains that satisfactory results have been reported from 
the use of such measures. Holzapfel advocates steam vaporization of 
the uterine cavity and reports excellent results in 111 patients although 
2 of them died. A small two-way cannula is placed in the uterus and 
steam at a temperature of 125 to 130° C. is applied for one minute. 
This is followed by a short rest, and the procedure is repeated four or 
five times at one sitting. He warns that the vaginal walls must be well 
protected by gauze sponges and the escape of the steam must be un- 
hampered. A second method of endometrial destruction is the use of 
zine chloride in solution or in pencil form. Vorster treated 100 cases 
with zine chloride pencils and obtained satisfactory results in all. He 
states that a moderate febrile reaction occasionally follows the treat- 
ment, and a profuse discharge persists for some time. The intrauterine 
application of a diathermy pencil is reeommended by Theilhaber. With 
the indifferent electrode on the abdominal wall, a vuleanite uterine 
sound is heated until it causes blanching of the vaginal lining. At this 
point it is introduced into the uterine eavity and the current is applied 
for fifteen seconds. One hundred and fifty-eight young women were 
treated by this method with no untoward reactions and his results were 
‘‘always satisfactory.’’? We have no personal experience with such 
measures, and they are mentioned only to be condemned. We consider 
them unsound, and they are likely to be attended by disastrous sequelae. 

Curettage still holds an important position in the diagnosis and treat- 
ment of functional bleeding. C. Jeff Miller was a firm advocate of re- 
peated therapeutic curettage in adolescent hemorrhage. Geist and 
Glassman recently reported 142 patients in whom this procedure pro- 
duced satisfactory results in 52 per cent, partially satisfactory in 12 
per cent, and no relief in 36 per cent. Except in adolescents, they ree- 
ommended that the initial therapeutic step should be a simple curettage, 
and they point out that a cure is unlikely in the presence of endometrial 
hyperplasia. This belief is confirmed by Martin’s figures of 64 per cent 
recurrence of bleeding in 94 patients with hyperplasia who were treated 
by curettage alone. Our experience with curettage has been disappoint- 
ing. Whatever benefit may accrue is temporary, recurrences taking 
place in more than half of the cases within two months. 

Trradiation.—Irradiation has become a widely used method of treat- 
ing functional hemorrhage and in patients of the menopausal age pelvic 
irradiation approaches the ideal. It is also of value in women of less 
mature years, but it must be used with the greatest caution because of 
its effect upon ovarian function. Roentgen irradiation has been ap- 
plied to the pituitary gland, the spleen, and the ovaries, alone or in 
combination. From a review of the literature, it is impossible to evalu- 
ate the results of pituitary irradiation alone, because it has been used 
almost invariably in combination with irradiation of ovaries or spleen. 
Several years ago, splenic irradiation had many advocates, but the 
paucity of recent articles dealing with this method of treatment indi- 
cates its loss of popularity. We collected from the literature 188 pa- 
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tients with functional bleeding who were treated by splenic irradiation 
alone, and the bleeding was relieved in only 42 per cent. 

The most common form of irradiation therapy is that applied to the 
ovaries and uterus and when properly used, this is a safe and effective 
method of treatment. Its harmful effects depend upon disturbanee in 
the secretory function of the ovaries and in alteration of the ova go as 
seriously to affect subsequent pregnancy. Murphy has shown that pre- 
conception irradiation does not predispose to abnormal offspring or to 
misearriage. He has further shown experimentally that the first effect 
of irradiation upon the maturing ovum is to render it ineapable of 
fertilization. Murphy’s view, however, is not universally accepted, and 
evidence is available to indicate that irradiated ova may suffer perma- 
nent damage and yet not be rendered unfertilizable. Our personal ex- 
perience confirms Murphy’s statement in that offspring following radium 
irradiation have without exception been normal. 

Review of the literature shows that x-ray irradiation of the ovaries 
is satisfactory so far as control of the bleeding is concerned, but little 
could be found bearing upon the incidence of permanent amenorrhea 
and severe menopausal symptoms produced by this treatment. Our 
own experience has been limited, since this form of therapy has been 
reserved for patients in whom intrauterine radium is contraindicated. 

Radium Therapy.—We prefer radium because its dosage can be regu- 
lated more delicately and the beneficial effects are in part due to its 
loeal action upon the uterine blood vessels. Further, with radium, com- 
pletion of the treatment is accomplished at the time of the diagnostic 
curettage which should precede either form of irradiation in most in- 
stances. It deservedly occupies a prominent place in the treatment of 
functional bleeding, and in women of menopausal age it approaches the 
ideal. It has also proved of value in younger women, but here one must 
appreciate its limitations and dangers if disastrous sequelae are to be 
avoided. Since the eure of bleeding by radium is accomplished largely 
through its effect upon ovarian function, an evaluation of radium ther- 
apy must take into consideration not only the control of bleeding but 
also the manifestations which have arisen incident to disturbance of 
this funetion. 

CONTRAINDICATIONS TO RADIUM 


Profoundly anemic patients react poorly to both radium and roentgen 
therapy and either form of irradiation should be withheld until the 
blood has been improved by transfusion and other appropriate treatment. 

Pemberton has called attention to the danger of radium in patients 
who have had a previous pelvie operation, since an intestinal loop ad- 
herent to the uterus may be seriously damaged by the rays. In a few 
such instances we have given short applications of heavily filtered 
radium successfully, but we prefer operation or roentgen therapy. 

The absence of intermenstrual pelvic pain and severe dysmenorrhea 
is characteristic of functional bleeding. When pain is an associated 
symptom, some organie lesion is usually present, even though examina- 
tion fails to reveal it, and operation is preferable to radium therapy. 
With surprising frequency the wisdom of this decision will be proved 
when the abdomen is opened. 
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The highly nervous woman is ill adapted both to radium and roentgen 
therapy because of the distressing sequelae which frequently attend the 
induced menopause. In this type of woman, hysterectomy with ovarian 
conservation yields better results. 

Technique of Application.—We prefer general anesthesia because it 
permits a more accurate pelvie examination. The uterine cavity is ex- 
plored with a sound and a curette in order to eliminate an organic 
lesion such as retained secundines, pedunculated submucous tumors, or 
carcinoma. The length of the uterine cavity is measured and 50 mg. of 
radium, filtered with 1 mm. of platinum, is encased in a soft rubber 
tube 2 mm. in thickness and of a length corresponding with that of the 
uterine cavity. The radium should be in the top of the uterus. In 
order to prevent slipping of the rubber tubing, the external end is 
sewed to the anterior lip of the cervix as advised by Furniss. As an 
added safeguard, the vagina is packed. When the radium is to be in 
place for eight hours or more, a permanent catheter is placed in the 
bladder. The patient remains in bed for two or three days and is usu- 
ally sent home on the fourth day. In properly selected cases, the intra- 
uterine application of radium is attended by no mortality and a mini- 
mum of morbidity. Nausea and vomiting commonly occur so long as 
the radium remains in the uterus, but they rapidly subside with its 
removal. During the earlier vears of our experience, when the radium 
was filtered inadequately, a persistent and annoying leucorrhea was a 
common sequel. This has been eliminated almost entirely by the filtra- 
tion now employed. 

Dosage.—The initial dosage of radium is of paramount importance. 
This decision depends not only upon the incidence of controlled bleeding 
which ean be anticipated from a given dosage but also upon the inei- 
dence of amenorrhea and severe menopausal symptoms which may fol- 
low this dosage. A study of our results emphasizes certain general 
prineiples which are pertinent. Individual variation in susceptibility 
to the effects of radium is not uncommon and, for obvious reasons, 
this fact is of importance in treating young women. When analyzed 
in groups and by decades, our findings suggest that between twenty and 
thirty years of age the ovaries are resistant or they possess a strong 
recuperative power, for in not a single instance did a permanent amenor- 
rhea develop despite the fact that some of these patients had been given 
a fairly large dosage. Increased susceptibility to radium begins after 
thirty and gradually increases, reaching its height in patients who con- 
tinue to menstruate after fiftv. Further, the incidence of permanent 
amenorrhea and severe menopausal symptoms runs parallel until forty 
when as amenorrhea increases with a given dosage of radium, severe 
menopausal symptoms decrease until between fifty and sixty the inei- 
dence of these symptoms is almost negligible. 

From our study of the effects produced by varying initial dosages 
during the different decades, we have drawn conclusions which govern 
us in our work and these will be summarized briefly : 

Radium is rarely indicated in the treatment of patients under twenty 
years of age. When it is found necessary, the initial dosage should not 
exceed 200 mg. hours. 

Between twenty and thirty, our results show that a dosage of 400 
mg. hours ean be administered safely. This dosage will be more than 
80 per cent efficient in the control of bleeding, but a few patients will 
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develop a temporary amenorrhea of a few months’ duration. Should 
the bleeding persist, the dosage can be increased by 100 me. hours, 

Our analysis of the group between thirty and forty brings out the 
important fact that with increasing dosage there is a rapidly inereas. 
ing incidence of menopausal manifestations. With a dosage of between 
800 and 1,200 mg. hours, permanent amenorrhea occurred in 56 per 
cent and severe menopausal symptoms in 47 per cent of the patients, 
An initial dosage of 300 mg. hours will control the bleeding in 80 per 
cent and without permanent amenorrhea. Should re-radiation be neces. 
sary, an application of not more than 400 mg. hours should be admin- 
istered and if this fails, we favor hysterectomy with conservation of 
ovarian function rather than increased irradiation. 

Functional bleeding occurs most frequently between forty and fifty 
years of age, and because these women are approaching the time when, 
in the normal course of events, functional activity will cease, the ad- 
ministration of a menopausal dose of radium has come into common 
usage. We believe this is a mistake beeause of the high incidence of 
severe menopausal symptoms. In women near forty, we are using a 
400 mg. hour dosage. Should this and a re-radiation dosage of 500 
mg. hours fail, a hysterectomy is advised. In women near fifty years 
of age, increased radium dosage can be used because the incidence of 
severe menopausal symptoms attending it will more nearly approximate 
that of the uninduced menopause. 

Between fifty and sixty years of age, the results of radium therapy 
approach perfection. Maximum dosage ean be given, since severe meno- 
pausal reactions rarely develop. 


OPERATIVE PROCEDURES 


Hysterectomy is reserved for those patients who have not responded 
to less radical measures or those in whom irradiation is contraindicated. 
From our experience, we are convinced of the value of ovarian conserva- 
tion since with it the incidence of severe menopausal symptoms is almost 
negligible. High amputation of the uterus or wedge-shaped excision of 
the fundus, according to the Bell-Beuttner technique, has been advo- 
cated. These procedures are desirable in that menstrual function is 
continued. On the other hand, bleeding of the functional type is often 
prolonged and irregular and while these methods reduce the quantity of 
the flow, they do not assure its regularity. 

In the presence of functional bleeding, the ovaries frequently con- 
tain single or multiple follicular cysts. The results of excision of a 
single cyst, the puncture of multiple small cysts or unilateral oophorec- 
tomy without hysterectomy are so uncertain in their effect upon the 
bleeding as to make them inadvisable. The same is true of partial re- 
section of a polycystic ovary. Since these lesions are the result of faulty 
endocrine function, such procedures are theoretically fallacious and are 
practically useless. 

SUMMARY AND COMMENTS 


The large number of proposed methods indicates that no uniformly 
satisfactory treatment for functional bleeding has been found. In pre- 
climacteric bleeding, satisfactory results follow irradiation or surgical 
ablation. Before and during the reproductive ages the maintenance of 
menstrual and reproductive functions demands a trial of less radical 
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measures. The blood coagulants are moderately successful in checking 
the bleeding but recurrences are common. Snake venom offers promise 
of satisfactory results. The ideal endocrinotherapeutie substance, which 
has not yet been produced, would stimulate normal ovarian rhythm, 
thereby causing normal endometrial changes. The present hormone 
therapy in the form of urine or placental prolan and corpus luteum 
extracts is purely substitutional. The administration of thyroid ex- 
tract, alone or in conjunction with other endocrine products, is usually 
advisable. Use of the luteal hormone is still in the experimental stage 
as to both dosage and permanency of results. Prolan therapy when 
administered to young women is effective in approximately 75 per cent 


of the eases. 
Of the less radical surgical procedures, curettage is harmless and may 


be curative. Irradiation, when directed to the spleen, is moderately 
suecessful in checking the bleeding but is of little permanent value. 
Adequate ovarian roentgen irradiation controls the bleeding but car- 
ries with it the danger of a premature menopause. Intrauterine radium, 
in properly regulated doses, is generally effective without permanent 
alteration of the menstrual or reproductive function. 

The authors believe that functional bleeding of the preclimacterium 
should be treated by curettage and the immediate application of intra- 
uterine radium. During adolescence and middle life, hormonal and 
other forms of conservative therapy should be given a trial. Should 
this fail, curettage with or without the application of radium, depend- 
ing upon conditions, is indicated. If radium is used, due regard 
should be given to its contraindications and to cautious regulation of 
the dosage. Hysterectomy with ovarian conservation is indicated when 
other methods have failed or when some contraindication to irradiation 


exists. 
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NEW YORK OBSTETRICAL SOCIETY 
MEETING OF FEBRUARY 9, 1937 


The following papers were presented: 

Worth-While Surgery in the Newborn. Dr. James A. Harrar. (For original 
article, see page 661.) 

Incontinence of Urine in the Female, the Urethral Sphincter Mechanism, 
Damage of Function, and Restoration of Control. Dr. William T. Kennedy. (For 
original article, see page 576.) 

The Bissell Operation for Cystocele. Dr. Hermann Grad. (For original article, 
see page 589.) 


MEETING OF MARCH 9, 1937 


The following papers and discussions were presented: 

Testicular Tubular Adenoma (Pick). Dr. James R. Miller. (By invitation.) 
(For original article, see page 680.) 

Methods and Results of Treatment in Carcinoma of the Cervix at the Me- 
morial Hospital. Dr. William P. Healy and Dr. E. L. Frazell. (For original 
article, see page 593.) 

The Effect of Pregnancy on Malignant Tumors. Dr. Frank R. Smith. (For 
original article, see page 616.) 


BROOKLYN GYNECOLOGICAL SOCIETY 
MEETING OF FEBRUARY 54, 1937 


The following paper was presented: 
The Vascular Factor in the Toxemias of Late Pregnancy. Dr. Nicholson J. 
Eastman, Baltimore, Md. (For original article, see page 549.) 
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MENSTRUATION AND ITS DISORDERS 
A CriticAL REVIEW OF THE LITERATURE FROM 1933 To 1936 INCLUSIVE 


Hueo M.D., St. Louis, Mo. 


(Continued from page 530, September Issue.) 


VIII. CONSTITUTIONAL CHANGES 


By constitutional changes we mean those general systemic changes 
that oceur in association only with true menstrual flows of the ovulatory 
type. 

A. Blood.—Leverton and Roberts** made a study of the iron metabo- 
lism on four normal, healthy college girls observed through several sue- 
cessive periods and kept on a constant diet. In the course of three 
months in each of them, there were ascertained daily variations in 
hemoglobin contents, but these variations were not found to be depend- 
ent in any way upon eyclic ovarian activity. Similar are the conclusions 
of Christianna Smith,®® who made daily hemoglobin determinations on 
several healthy women, also studied the number of erythrocytes and 
reticulocytes, and the red cell volume. She found variations within 
narrow limits but no influence of the menstrual eyele on them. 

According to Kato,®° the number of blood platelets begins to increase 
in the premenstruum and decreases again with the onset of the flow, the 
lowest figures being found on the second day. If the flow lasts several 
days, the number of platelets again increases before the flow has stopped. 
In the intermenstruum, the platelets are at the normal level. 

Interesting observations on marked changes in leucocyte contents of 
the blood are recorded by Jackson and Merril® in a report of recurrent 
attacks of agranulocytic angina. This and similar cases we shall discuss 
later in detail. 

Tuthman and Grass” observed definitely eyelie changes in the arsen 
contents of the blood expressed in a gradual but considerable increase 
with approach of flow time. The lowest level oceurs in the inter- 
menstruum. They claim that the average level is more or less constant 
for the individual but differs between different individuals. In their 
opinion, this premenstrual increase of arsen in the blood expresses prep- 
aration for pregnancy, beeause if it actually takes place there is a 
further increase. 

The calcium and potassium contents of blood serum were investigated 
by Schepetinsky® on a number of normally menstruating women. In 
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the interval state, they found in the majority of instances the Ca to 
vary between 11.6 and 12.8 mg. per cent, of K between 19 and 27 me, per 
cent, the relation between K and Ca being 1.4:2.1. Premenstrually the 
Ca often rises, but not above normal levels, while at the same time the 
K becomes lower, changing the relation of K to Ca to 1.29:1.91, Tp 
the few observations made during the flow, the relation of K to Ca was 
1.03 :2.1. 

Noteworthy calcium changes in connection with the menstrual fune- 
tion, on the other hand, are denied by Matters and Huebbe,** who em- 
phasize that their results coincide with the more recent findings of 
various German investigators. In an article on blood chemistry Pucher 
and others” state that blood cholesterin rises in the week after the flow, 
that calcium is highest during the flow, and that there is a noticeable 
increase of chlorides, uric acid, and creatinine during the bleeding, 

In connection with cholesterin changes in the blood, we might here 
refer to observed lipoid changes in the endometrium. In a discussion 
of the lipoid contents of the endometrium, Gohlisch®® mentions that 
Bellini found lipoids in larger quantities only during the intermen- 
struum, diminishing in the premenstrual stage. Weishaupt and Froboese 
failed to ascertain any change in lipoid contents connected with the 
menstrual eyele. Aschheim observed that large quantities appear in the 
premenstrual endometrium and Gohlisch now confirms these latter find- 
ings. 

Fukase®’ investigated bilirubin variations in the blood serum of 
healthy nurses. There is a definite increase premenstrually with fall at 
the onset of the flow. He found this was most marked in girls who 
menstruated regularly, had a moderate blood loss, and only slight sub- 
jective symptoms. 

A paper of De Lisi®® deals with the relation of adrenalemia to men- 
struation. The adrenalin contents of the blood are the highest just 
before the flow and drop with its beginning. He emphasizes the striking 
parallelism between adrenalin and blood pressure curves. Another 
Italian investigator, Barbera,®®? found that in healthy, normally men- 
struating girls, between nineteen and twenty-eight years old, there is 
consistently a rise of blood pressure between 2 and 7 mm. Hg on the day 
before the flow which disappears with the start of the flow. 

Garufi and Ruggeri’? made 1034 blood sugar determinations on 93 
women with normally functionating genitalia and 41 women with gyne- 
cologie disturbances. The lowest levels were always encountered in mid- 
interval. There follows a gradual rise with temporary fall within 
fourth or fifth premenstrual day and a new rise at its peak at time of 
start of flow. Gradual fall begins on the third day of the flow down 
to minimum concentration on the twelfth day. These changes are most 
marked in normal, healthy women but may become rather irregular 
in the presence of gynecologic ailments. 

Eufinger™! ascribes the increased blood sugar level in connection with 
the menstrual flow to inereased transformation of glycogen into blood 
sugar expressed in a lowering of glycogen contents. However, 
Kinoshita’? denies any consistent alterations of the blood sugar levels 
in connection with the menstrual eyele. Noteworthy in this connection 
are the studies of Higuchi and Yamashita’? who found the premenstrual 
endometrium to contain large amounts of glycogen while only traces ean 
be discovered in the mucosa of the interval. 
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Exhaustive investigations undertaken by Bloech and Bergel'* tend to 
reaffirm the widely accepted view of a definite influence of periodic 
changes in ovarian activity on the carbohydrate metabolism. They ob- 
served that in regularly menstruating women during the premenstrual 
and menstrual stages the outcome of a dextrose tolerance test is different 
from that made during the interval. When done near flow time, the test 
shows an exaggerated hyperglycemia with earlier maximum, a marked 
subsequent hypoglycemic phase, and occasionally a second peak. This 
is not the result of menstrual impairment of the hepatie parenchyma 
or of abnormal resorptive conditions in the gastrointestinal tract but 
is the manifestation of an increased irritability of the autonomic nervous 
system. This deviation is most marked in women with a sympathetic 
dysharmony in whom an alimentary glycosuria often appears during 
the menstrual flow. 

Later in this review we shall speak of a glucose fermentation inhibit- 
ing substance in the blood described by Mommsen and Thyssen." 

Also galactose tolerance tests show an increased assimilation during 
the premenstrual and menstrual periods as manifestation of alterations 
in neurosympathetie and hormone systems. In this connection, the fact 
may be mentioned that identical observations and conclusions have been 
mentioned by Ehrenfest'’® in a paper published in 1924. In it, it was 
pointed out that on women still in the childbearing period of life sugar 
tolerance tests should be made in the intermenstruum. 

Since this premenstrual speeding up of the carbohydrate metabolism 
immediately increases with the start of a pregnancy (for this reason 
having been used as a pregnancy test), the phenomenon strongly sup- 
ports the conception that premenstrual local and general systemic 
changes represent consistent preparation for the demands made by the 
implanted ovum for adequate nutrition. This point is emphasized by 
Muehlbock* in a review of more than 100 papers, dealing with changes 
in the various metabolisms during the menstrual cycle. He also states 
that changes in basal metabolism are dependent on so many external fae- 
tors that it becomes impossible to determine exactly the significance 
of a particular phase of the cycle on such changes. In his opinion, 
there are no really reliable methods available for studying the fat 
metabolism, and reported findings in regard to varying levels of 
cholesterol in the blood in relation to the menstrual cycle are contra- 
dictory. All such studies should be done by means of long-continued 
observation of the same individual, since mere comparison of data from 
several individuals, which is commonly done, of necessity is unreliable 
and valueless for conclusions in regard to the influence exerted by a 
particular phase of the eyele. 

Guggisberg,'°* in a study on female rats, found that their basal metab- 
olism does not change with the phases of the estrus eyele and remains 
unchanged either after castration or after injection of relatively large 
doses (10,000 M. U.) of follicular hormone. Also in women with definite 
ovarian deficiency, he claims, normal basal metabolie rates can be found 
which are uninfluenced by administration of ovarian hormones. He con- 
cludes that ovarian activity plays no réle in basal metabolism and could 
influence the latter only indirectly by way of the thyroid. 

Interesting observations on the influence of the menstrual cyele on 
Na Cl crystallization in blood serum have been described by Bergauer, 
Bouéek and Podrouzek.?°s A drop of blood serum is diluted with normal 
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saline solution to concentrations between 1:1000 down to 1:100,000, and 
then permitted to dry slowly on a glass slide. Crystalline figures thus 
forming are irregular from blood taken during the intermenstruum, but 
are increasingly more concentrically regular the nearer to the expected 
next flow the blood is obtained. In the postmenstruum the figures be- 
come starlike. These changes in crystallization were proved to be 
dependent on endocrine changes by means of experimental administra- 
tion of either follicular or anterior pituitary hormone. 

In this connection, we may refer to the claim of Selous and Perry. 
man’”® that during the flow period the surface tension of the urine be- 
comes much lower. They feel unable to state which particular con- 
stituent is responsible for this change. 

Hubert **° investigated 16 different biologic functions on 6 normally 
menstruating women, all active in different occupations. More or less 
marked variations were noted in regard to weight, temperature, systolic 
blood pressure, pulse pressure, pulse rate, size of thyroid, all controlled 
daily, and of hemoglobin, red and white cell counts and red cell sedi- 
mentation time, all controlled four times within a cycle. With the sole 
exception of the sedimentation time, none of all the other changes could 
be brought into direct connection with the particular evele phases and 
more likely seemed dependent on other external factors. 


B. Edema.—In 1933, Thomas''! reported two cases in which only at 
the time of the menstrual flow a marked edema developed coincident 
with headache, blurred vision, and noticeable congestion in the eye- 
erounds. In one of the two women, the results of administration of 
anterior pituitary-like urinary extract were ‘‘spectacular.’’ The edema 
did not appear at all or was only very slight. A similar observation of 
‘‘edema of unknown origin during menstruation’’ was described by 
Molnar.’ This girl, twenty-two years old, suffering from a pulmonary 
tuberculosis, developed just before or with the onset of flow an edema 
of the face and on both lower extremities up to the knees. It was ascer- 
tained that with the approach of flow time there occurred a gradually 
increasing retention of water and sodium chloride, manifesting itself in 
an hyperchloremia and marked hypoalbuminosis. There is another 
report of a case seen by Atkinson and Ivy.1* In this forty-seven-year- 
old woman, an edema of the feet and legs had regularly recurred since 
menarche at the age of thirteen. The pitting swelling started one week 
before flow and disappeared within a week after its cessation. At the 
time of the report, this condition had been prevented for one year by the 
administration of emmenin, after theelin had proved ineffective. 

Among the many physiologic and biochemic, outside of mental and 
emotional, changes occurring in women in connection with the menstrual 
eyele, in the belief of Sweeney,'* too little attention has been paid to 
recurring edema. Patients often complain of tight and stuffy sensations 
felt in the abdomen, hands, or feet just before or during the menstrual 
flow. More careful observation will show pitting and often rapid 
inerease in weight which may amount to several pounds. Controlling 
the weight of 42 healthy young nurses, Sweeney found that approxi- 
mately 30 per cent of them showed a gain of 3 or more pounds usually 
just before the flow. Some showed true pitting edema. In his opinion, 
this phenomenon is more likely due. to changes in the endoerine and 
sympathetic nervous systems than to temporary renal insufficiency or 
changes in blood constituents. Marked weight changes in connection 
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with menstruation have also been recorded by Stewart.’ Cursch- 
mann?!* discusses two cases of diffuse and transient climacteric edema. 

C. Other Skin Manifestations.—Herpes in connection with menstrual 
flow is repeatedly mentioned in literature. Abraham’ describes a case 
of intermenstrual herpes. This woman, thirty-five years old, for the past 
two and one-half years had a vesicular eruption under the breasts which 
every month disappeared for about one week, namely from the day 
before onset of flow until about three days after its termination. Urbach 
and Kitamura'!® report an instance of typical neurodermatosis. This 
particular type has been termed dermatitis dysmenorrheica by Polland 
and Matzenauer, because they were able to establish its etiologic relation 
to an increased elimination of prolan A and decreased appearance of 
follicular hormone in the urine. In this new case premenstrual aggrava- 
tion was marked. She had been unsuccessfully treated for years with 
all forms of dermatologic therapy. The condition was improved, though 
only temporarily, by progynon. 

Another form of menstrual dermatosis is an erythema on the lips and 
chin which, in a twenty-five-year-old patient of Fagioli,”® regularly dis- 
appeared with the onset of the flow. Peculiar ulcerations of the vulva, 
vagina, or mouth have been ascribed to anomalies of endocrine function. 
Wien and Perlstein’”® in a report of such a ease offer a review of 29 
similar nonvenereal ulcers collected from the literature. Kaufmann™! 
saw such vaginal uleers in a woman thirty-three vears old. Sinee they 
proved refractory to all therapeutic efforts and the patient was amenor- 
rheic, he thought of the possibility of a hormonie disturbance. Treat- 
ment with ovarian hormones temporarily restored the menstrual fune- 
tion, and the ulcers became much smaller. With later return of the 
amenorrhea, the uleers again began to spread and repetition of injec- 
tions of ovarian hormones once more was followed by reappearance of 
flow and complete cicatrization of all ulcerations. In a patient of Ziser- 
man,’”? uleers in the mouth and oceasionally on the vulva appeared 
periodically three days before the scanty flow for many years, and then 
persisted during the flow. During a pregnancy, the ulcers did not appear 
and this suggested the possibility of endocrine dysfunction as the 
etiologic factor. Ziserman, therefore, gave this patient 50 R.U. of 
anterior pituitary-like substance, subcutaneously, every other day. 
Prompt improvement was observed for three successive periods. Then 
this merely substitutive treatment was replaced by x-ray stimulation of 
the patient’s pituitary gland. No ulcers appeared for the next four 
months, then there occurred one slight reeurrenee and none since. In 
the meantime, the menstrual flows had become regular and normal in 
quantity and duration. 

Some time ago, by means of capillary microscopy, a premenstrual 
spastic state of skin capillaries has been ascertained. On the basis of 
this spasticity, Gebert!?* explains his own observation of a typical delay 
in dermographic reaction to skin irritation in premenstrual women. 
With approach of the time of expected flow, the reaction interval gradu- 
ally becomes shorter, and the reaction becomes maximally prompt with 
onset of flow. Then the reaction time rapidly inereases and with termi- 
nation of bleeding again is approximately normal. 

Freund’ calls the attention of radiologists to the important fact that 
just before and during the flow the skin usually is more sensitive to 
z-rays than at other times. As explanation he suggests abnormal cir- 
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culatory conditions in the skin due to increased irritability of the yago. 
motor system, though physical and chemical factors acting on the skin 
may play a rdle. Both endogenie and exogenie factors, in his opinion 
may be of importance in the etiology of the so-called menstrual derma. 
toses. 

Garassi’* and also Guthmann and Nagel'*® confirm the previously 
reported findings of Dietrich and Ellinger, that the skin sensitiveness to 
ultraviolet rays varies in the different phases of the menstrual eyele. In 
the week before, and on the first day of, the flow in about one-half of 
their patients, the resulting erythema became unusually intense, a fact 
worth considering when using ultraviolet radiation for therapeutie pur- 
poses. Guthmann and Nagel suggest that this change in sensitivity is 
connected with alteration in cation-ion relations of the blood through 
variations in calcium, potassium, and iron contents (see previous refer- 
ence to a paper of Schepetinsky®*). 

We may in this connection mention a paper of Wright and Collip*?* 
on nasosexual relationship, manifested in the effect of estrogenic hor- 
mones on the nasal mucosa. Bresgen (in 1881) probably as the first 
observed a generalized congestion of the nasal mucosa during the 
menstrual flow, but to Mackenzie (1884) belongs credit for the first 
accurate description of this nasal phenomenon. The subject attracted 
more general attention through the work of Fliess (1897) who described 
the ‘‘genital spots’’ in the nose, and by means of applications to these 
spots successfully treated some cases of dysmenorrhea. Since then 
writers occasionally mention a special nasal type of dysmenorrhea. 
Since Seifert’s exhaustive review of the literature on nasosexual rela- 
tions (published in 1912), contributions have become scarce. 

Wright and Collip reopen the interesting question by being able to 
show that in the female macaccus the mucosa covering the conchae re- 
sponds specifically to the administration of estrogenic hormones. They 
also ascertained that in the mature animal the conchal mucosae become 
hyperemic and swollen in a certain state of the sex cycle, exactly like the 
sex skin of the perineum. Similar investigations are now carried out 
on young nulliparous and pregnant women. It has become apparent 
that ovarian hormones exercise a specific, physiologic influence upon 
the mucous membrane of the conchae, both during the menstrual cycle in 
monkeys and during pregnancy in the human female. 

D. Nervous System.—Exact investigations in regard to changes of 
motor activity of adult women in relation to the different phases of the 
menstrual cycle, seemingly for the first time, have been attempted by 
Billings.'28 Motor activity was measured by means of a pedometer and 
checked against simultaneous estrogen levels in the blood. Billings 
noticed a sudden and marked postmenstrual increase of activity which 
gradually regresses to a minimum before approach of the next period. 
He concludes that there seemingly exists a direct relation between motor 
activity and estrogen contents of the blood. 

Observing most carefully six healthy young women in regard to 
variations in mental ability and mental activity, Hubert'®® was able to 
determine fluctuations but claims that they cannot be traced direetly to 
particular phases of the menstrual eyele. Taking issue with Aschner,*” 

‘Richter™ argues that any immediate causal relation between menstrual 
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disturbances and depressive states is improbable in theory and remains 
unproved in practice, even though Aschner supports his theory by seem- 


ingly good therapeutic results. 

Contrary to commonly held views, Peller,’ on a very large material, 
demonstrates statistically that attempts at swicide only in about 10 per 
cent of instances coincide with the last phase of the menstrual cycle, the 
highest incidence in this group, among young girls, falling on the first 
day of the flow. 

In a most interesting manner, A. Mayer’ discusses menstruation in 
its varied and complex relations to life and health of women. Most com- 
monly flow time is one of retardation in the usual activities of life, very 
rarely a period of stimulation. The extent of this effect is greatly de- 
pendent upon the mental attitude of the woman. He feels that at the 
time of the menstrual flow all strenuous, competitive efforts better are 
avoided. There is no proof that criminal tendencies become more 
marked, though, in his opinion, the time of flow certainly is one of predi- 
lection for suicides. Precocious menarche often impairs the future and 
particularly the mental development of the girl, and possibly reduces 
her survival chances, in part due to ovarian newgrowth and other patho- 
logie conditions accounting for the precocity. As a rule, late menarche 
is associated with early menopause. Long-continued amenorrheas as the 
result merely of external influences, such as sudden fright or fear, are 
not rare. Dysmenorrhea often develops primarily on a neurotic basis, 
may represent a protest reaction, a fear reaction, an escape into disease 
in a milieu of dysharmonie family life, ete. He thinks that at the time 
of bleeding there is increased opportunity as well as susceptibility for 
infection, a point to which we shall return later. 

E. Breasts.—Enlargement of the breasts, often associated with some 
tenderness just before and at onset of menstrual flow, is a common oe- 
currence and is usually accepted as part of the assumed monthly prep- 
aration for a pregnaney. 

Evans* thinks that cyelie changes in the breasts find their best ex- 
planation in a cyclie secretion of prolactine, a mammotropie hormone of 
the anterior pituitary gland. He feels that this stimulating effeet cannot 
be ascribed to ovarian activity, because during pregnancy estrogenic 
substances actually depress prolactine secretion. Gabrielianz'*+ em- 
phasizes that excessive pain in the breasts usually is observed in associa- 
tion with some anomaly of the menstrual function. In his belief, it is due 
to an overproduction of corpus luteum hormones which leads to hyper- 
plasia and increased desquamation of the epithelium of the milk duets. 
In his detailed study of the relation of chronic mastitis to hormones, 
Taylor’*® states that the premenstrual hyperemia of the breasts is an 
obvious fact. The painful breast, in its simplest form, exhibits an 
exaggeration of these premenstrual vascular changes. In his opinion, 
no histologic proof has ever been furnished for the idea that swelling 
and pain could be due to a distention of the ducts with desquamated 
epithelial cells. 

As will be shown later, this point is of some importance in regard to 
therapeutic administration of follicular hormones. 

Temporary reduction of the diastase contents in the milk of lactating 
women during the period of menstrual flow is claimed by Steinert and 
Papp.'*° Very marked decrease of diastase often is found associated 
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with general malaise and headache of the mother and great restlessness 
of the infant. They refer in this connection to the menotoxin question, 
of which more will be given later. 

F. Gastrointestinal Tract.—Dyspeptie symptoms, such as anorexia, 
nausea, and vomiting, are frequently observed even in healthy women 
near or during the menstrual flow. They indicate a close relationship 
between gastric and genital functions, but according to Schlange,'* the 
gastric disturbances are not, as often claimed, determined by changes in 
gastric acidity. In 25 women he found the variations in acidity before, 
during, and after bleeding to be very slight. A medical man studying 
gastric acidity in women needs not consider the menstrual phase. 

Menstruation, in the belief of many women, affects their intestinal 
function. Halter and Pape’. ascertained that among 481 normally 
menstruating women, 1.2 per cent claimed that they become constipated 
during the flow, and 9.1 per cent that defecations become more frequent. 
Among chronically constipated women, about 20 per cent asserted that 
at the time of the menstrual flow they have normal, spontaneous bowel 
movements. 

Roentgenologie observations of intestinal motility made by Halter and 
Pape, with barium meals under continuation of the usual diet, led to 
the conclusion that menstruation influences intestinal peristalsis only 
in a small percentage of cases, and then more often in the sense of stimu- 
lation. Loeper, Lemaire, and Tanzin'®® used dogs in the endeavor to 
find the cause of such changes in gastrointestinal function. The experi- 
ments suggest that follicular hormone alone impedes the secretion of 
bile and reduces peristalsis of the gallbladder. Corpus luteum sub- 
stanee alone reduces intestinal peristalsis, but simultaneous adminis- 
tration of both hormones stimulates bile secretion. According to 
Molinengo'* during the period of the flow, intestinal bacteria are more 
likely to enter into the blood stream. 

G. Other Than Uterine Hemorrhages.—By way of introduction, it 
must be stated that periodic hemorrhages from various mucous mem- 
branes ean be properly called vicarious flows only when true menstrual 
uterine hemorrhages are absent. 

The appearance of minute subcutaneous hemorrhages, below the area 
at which a rubber bandage has been applied not too tightly for ten 
minutes on the upper arm, is well known as the Rumpel-Leede phe- 
nomenon. It is characteristic for certain infectious diseases (e.g. scar- 
latina) and for hemorrhagic diathesis. These petechial hemorrhages 
are due to an abnormal fragility of the endothelium of capillaries. 
Stephan (in 1920), presumably as the first, called attention to the fact 
that this test is likely to be positive in a perfectly healthy woman at 
the time of her menstrual flow. Other gynecologists (Schrader, Vogt. 
ete.) later confirmed this observation. Seydenhelm and Heinemann™ 
advanced definite evidence that this lowering of endothelial resistance is 
determined by a lowering of the estrogen contents of the circulating 
blood. More recently, Pistor'? discussed relations of the reticulo-endo- 
thelial system to the menstrual cycle. Testing the Rumpel-Leede (or as 
he ealls it, the Seydenhelm) phenomenon on 205 healthy women, he 
found that the petechial hemorrhages almost without exception can be 
produced during the time of the menstrual flow, but rarely in the first 
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half of the cycle. He suggests that the endothelial system is indirectly 
influenced by the ovarian hormones by way of alteration in blood 
cholesterin. 

Kieser™® emphasizes the relative frequency of hemorrhages from nose, 
rectum, bladder, and even retina accompanying or vicariously replacing 
uterine menstrual flows. Hemorrhages of this sort from the lungs, in 
his belief, possibly as a rule originate from unrecognized tuberculous 
lesions, and when observed in amenorrheic women do not represent then 
truly vicarious flows. He feels certain that in one of his patients, how- 
ever, he succeeded in establishing the possibility of a vicarious, non- 
tuberculous hemoptysis. The details of this case are very interesting, 
but cannot be given here. 

A paper of Paschke™* deals with characteristic changes in the mouth 
in connection with the menstrual flow. Various parts of the gingivae 
become congested and swollen. They often bleed spontaneously and 
rather freely in connection with all dental manipulations or operations. 
This periodic hyperemia in some cases accounts for recurrent aphthous 
sores and labial herpes. 

Predescu-Rion' asserts that systematically repeated laryngoscopie 
examinations reveal in many young women a characteristic, premen- 
strual stasis, infiltrated swelling of the pharynx and vocal cords, aceount- 
ing for burning sensations and a dry cough, occasionally causing slight 
admixture of blood to the sputum. 

A hyperemia of the urinary bladder and especially of the trigone, as 
expression of the general, pelvic hyperemia, according to Saitz,™° ean 
be invariably found on eystoscopic examination made on the first day 
of the menstrual flow. Not so rarely small hemorrhagic spots or a small 
hematoma ean be seen near the trigone, and for this reason at this time 
often erythrocytes will be discovered in the catheter urine. Naturally, 
this condition of the bladder mucosa will predispose the bladder to in- 
fection. There are eases known in literature of free hemorrhages from 
the bladder associated with the menstrual flow, occasionally also vieari- 
ously replacing the latter. 

A most unusual ease is reported, in a medicolegal journal, by 
Kuschelew.'** A thirty-eight-year-old woman died suddenly just at the 
time of the expected menstrual flow. Autopsy showed that she had 
succumbed to a massive intestinal hemorrhage. Sinee no apparent cause 
for such a hemorrhage could be discovered, Kusehelew interprets this 
as a case of fatal, intestinal, vicarious menstruation. 

Poos™® states that the appearance of eye diseases of various kinds or 
their temporary aggravation in connection with menarche, and particu- 
larly the exact coincidence of such aggravation with the periods of flow, 
are well known in ophthalmic literature. In this latter connection, many 
observations have been recorded in connection with functional eye dis- 
turbances or such inflammatory conditions as blepharitis, conjunctivitis, 
phlyetenular eruptions, keratitis, scleritis, uveitis, optic neuritis, also 
hemorrhages in eyelids, conjunctiva, anterior chamber, glass body, 
retina, and orbita. In 1920, Groenouw published a comprehensive sur- 
vey of this entire literature. Poos reports 2 cases of bilateral, extensive 
conjunctival hemorrhages appearing always simultaneously with the 
menstrual flows, ascribed by him to changes in the vasomotor system. 

Decidedly rarer are coincident brain hemorrhages. The following 
ease, described as ‘‘fatal brain hemorrhage with menstrual migraine,”’ 
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was reported by Peters.“° A twenty-five-year-old woman, since child- 
hood suffering with severe migraine attacks always concurrent with 
menstrual bleeding, died suddenly at the time of onset of a regular flow. 
At autopsy there were found hemorrhages into all cerebral ventricles 
and aqueduct, but there were no pathologic lesions to account for them, 
Peters concludes that the only possible explanation could be intense 
vessel spasm incident to beginning of menstrual flow. 

Hoff’ very recently reported in detail observations made on six 
patients in whom cerebral disturbances occurred immediately before 
the expected period, leading to death in four of them. Autopsies in 
two patients showed diffuse hemorrhages in areas of the brain char- 
acterized by unusual proliferation of the glia. In two eases the clinical 
diagnosis of subarachnoidal hemorrhages seemed most acceptable. In 
one ease, it seemed likely that there were syphilitic cerebral lesions. In 
the sixth case, a hemorrhage occurred from an aneurysm of the median 
meningeal artery. In five of the eases, a direct connection between the 
acute cerebral lesion and the menstrual function was strongly suggested 
by the fact that for some time before certain cerebral symptoms ap- 
peared only premenstrually, while at other phases of the cycle these 
women felt perfectly well. In four of the six patients, these symptoms 
previously had been diagnosed as migraine. Only in the instance of 
ruptured aneurysm could a direct connection to menstruation be 
doubted. 


H. Postoperative Complications——Popova'*! warns against any long 
operations under general anesthesia during the time of flow. A statisti- 
eal study of Hubert!” would indicate that postoperative complications 
are about of average frequency in women operated upon during the flow, 
but they appear in higher frequency when the operation is performed 
in the second half of the cyele and particularly in the premenstrual 
week. He suggests that this fact may be related to changes in the 
antibacterial faculty of the blood which at that time is lowered. 

The common postoperative leucocytosis, Klein'®* asserts, is greatly 
protracted and does not disappear within the usual four or six days if 
the woman at time of operation was in the premenstrual stage. Not 
quite clear seems a discussion by Wheeler’* of the effect of ovarian 
activity on wound healing. In a girl of seventeen years of age, the ab- 
dominal wound after a cholecystectomy and appendectomy failed to heal. 
There appeared in intervals a sanguineous discharge which ‘‘roughly 
coincided’? with menstrual flows, though biopsy did not reveal endo- 
metrial tissue in the wound. Failure of all efforts to procure complete 
closure finally induced him to remove both ovaries (that is, he made an- 
other laparotomy!). This operation was followed by prompt and com- 
plete union. Wheeler refrains from offering any explanation for this 
seeming responsibility of ovarian function on the failure of healing. 

According to the observations of Stetten,’®> it is almost certain that 
the postoperative course of even very ill patients will be smooth and 
uneventful, if after an abdominal operation the woman flows either 
at time or before the next expected period. (This really means that he 
either contradicts Hubert’s aforementioned view concerning increased 
risks in premenstrual operations or that he removed in many of his pa- 
tients the last corpus luteum.) 

I. Various Diseases—In general the relation between menstruation 
and disease is twofold. An existing disease may disturb normal men- 
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strual function and give rise to disorders, of which we shall speak later 
in detail. On the other hand, the marked somatic changes associated 
particularly with the premenstrual and secretory phases of the cycle can 
either favor the development of certain diseases, especially infections, 
or can alter the usual course of a coexisting disease. In this connection 
two facts of great practical significance have to be pointed out: (1) 
Patients suffering from almost any kind of disease or chronic discomfort 
are prone to state that the trouble is aggravated by ‘‘menstruation,’’ by 
which, as a rule, is meant the menstrual flow. On more careful ques- 
tioning, the physician usually can ascertain that this aggravation some- 
times occurs during the week preceding the flow, sometimes during the 
flow, sometimes in the postmenstrual week and, at least occasionally, also 
in the intermenstruum. Such information, in part due to the loose man- 
ner in which the term menstruation is used, does not suggest any unto- 
ward effect of the premenstrual or flow phases but rather proves its ab- 
sence. (2) When a patient definitely asserts that gastrie disturbances, 
pain in the pelvis, breasts, or head, and other marked discomfort appears 
only immediately before or during the flow, such molimina ean be con- 
sidered as due to menstruation only when a careful examination has ex- 
eluded the existence of any pathologie condition in any of these organs 
which might give trouble only at this phase of the eyele. 

Diseases, resulting in general debility, are known to interfere with 
normal ovarian and menstrual function. 

Kuramschina,’*® ».adying 72 women in a leper colony in Astrachan, 
shows that leprosy is prone to lead to late menarche, amenorrhea, and 
hypoplasia of the uterus. A secondary atronhy of the adrenals accounts 
for bronze color of the skin of lepers. 

New statistics on the effect of opium have been supplied by Ko." Of 
100 female opium addicts, only a minority failed to show some harmful 
effect on genital function, usually manifested in seanty flows or prema- 
ture menopause. 

We will have to say more about menotoxins later in this review, but 
will mention here an article of Rugh'®* in which he describes acute at- 
tacks of arthritis in the knee and wrist, recurring regularly during the 
bleeding phase, in his opinion, probably having some relation to meno- 
toxins. 

The varying effects of diseases of most endocrine glands, and espe- 
cially of the thyroid and pituitary, on menstruation are generally ap- 
preciated. 

The temporary pelvie hyperemia, relieved with the start of the men- 
strual flow, satisfactorily explains increased discomfort or pain of pelvic 
inflammatory processes during the premenstrual week. 

Schmidt and LaBaume’® refer to the fact that in eases of gonorrheal 
infections it is customary to examine the vaginal secretions before or im- 
mediately after the menstrual flow, because increased secretory activity 
of the glands at these times is likely to bring hidden gonococei to the 
surface. On a large group of prostitutes under official control, they 
ascertained that the largest number of positive smears will be found 
when made between the third and fifth day of the flow. The practical 
importance of this observation is obvious, particularly because, as a 
matter of fact, such smears relatively rarely are made during the flow. 

Reference already has been made to probable changes in the bac- 

tericidal power of the circulating blood in various phases of the eyele. 
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Hubert’ claims that this faculty is entirely absent in the intermen. 
struum and at its highest point during the flow, thus rendering the 
woman more resistant to infection. This explains the normal incidence 
of postoperative complications for operations performed during the 
flow period.'*” 

Diabetes is temporarily aggravated by the secretory phase according 
to studies made by Introna'*! on 28 diabetic women. Experiments made 
by Consoli!® indicate that disturbed ovarian endocrine function in dia- 
betic women should not be ascribed, as usually is done, to impaired 
general health but to the maintenance of high blood sugar levels which 
result in direct damage to the ovarian stroma. <A close connection be- 
tween blood sugar and ovaries, in his opinion, was established in another 
series of experiments. <A persistent hypoglycemia maintained with ad- 
ministration of insulin resulted in complete cessation of ovulation, 
Somewhat different are the views of Bompiani.’® In his belief, involu- 
tionary changes in the genitalia and amenorrhea of diabetic women 
are the result of alterations in the anterior lobe of the hypophysis and 
of hypothalamic nuclei which control sugar metabolism. For this rea- 
son in some cases amenorrhea actually precedes the appearance of the 
typical signs of diabetes. In this manner also is explained the value 
of insulin in reestablishing the regular menstrual eyele and of fecundity 
in amenorrheic diabetic patients. 

Some new facts have been developed in regard to the relation of 
tuberculosis to menstruation. 

Under normal conditions a premenstrual rise of temperature is not 
unusual but always slight. Any marked elevation, therefore, in the 
opinion of Irma Jacoby'** must be assumed to indicate a coincident 
pathologie process somewhere in the body. Febrile patients almost al- 
ways will show a further rise of temperature just before the flow. That 
this holds true particularly for tuberculous women is emphasized by 
Jameson'® who carefully studied 200 patients. Hemoptyses are prone 
to occur at this time, and Jameson feels that investigations should be 
made to determine whether pulmonary hemorrhages at this phase of 
the cycle might not be etiologically connected with coincident increased 
capillary permeability, a phenomenon we have already mentioned. In 
the opinion of Nobécourt and Briskas'®® both primary and secondary 
amenorrhea are common in tuberculous women and are dependent upon 
the severity of the process, even if it is not situated in the lungs. When 
in these patients ovarian function ceases, usually the tuberculous con- 
dition begins to improve. 

Smilovits'’® interprets menstrual disorders in tuberculous women in 
terms of disturbances of the sympathetic nervous system due to tubereu- 
losis toxins. The menstrual disturbances in these patients, such as 
change in duration, amount and interval, and amenorrhea or dysmen- 
orrhea are caused by degenerative processes in the ovarian parenchyma 
as the result of toxins. The always marked premenstrual fluctuation of 
temperature is the expression of hyperirritability of the temperature 
regulatory center. The pulmonary process is not necessarily influenced 
by the menstrual function. 

Jameson'®* was interested in the question whether collapse therapy 
as well shows a favorable effect on concomitant menstrual disorders. 
Observations, made on 74 tuberculous women treated with thoracoplastie 
measures, showed that such interference does influence the menstrual 
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function, sometimes proves beneficial, but often actually harmful. He 
thinks that a beneficial effect is chiefly dependent upon an improved 
general condition but warns that even when operation seemingly ag- 
eravates the menstrual anomaly, this does not signify a deterioration 
in the patient ’s general condition. Jameson (in contrast to Smilovits) 
doubts that menstrual disorders in these patients could be interpreted 
as manifestation of a toxemia. An article by Kriech'®® is entitled 
‘“Tubereulo-Toxie Symptoms During Menstruation’’ among which he 
includes elevation of temperature. When menstrual flows become pro- 
fuser, return in shortened intervals, and are followed by amenorrhea, 
then, in his belief, the prognosis for the tuberculous process is unfavor- 
able. The use of ovarian preparations for treatment of the menstrual 
disorder frequently aggravates the tuberculous lesion. 

Studying 309 women suffering from pulmonary tuberculosis, Lecloux 
and Carez'*® observed that flow time to these patients often means a 
period of critical incidents, particularly if the disease is in a state of 
active evolution. They mention a fact which deserves emphasis in view 
of its great practical importance, namely that the common and serious 
accidents inherent to pneumothorax therapy are more prone to occur 
when the operation is performed during a menstrual flow. 

We have previously discussed alterations of blood constitution and 
stated that we shall have later to say more about the question of leuco- 
cytosis. Frequently the statement is made that the number of leuco- 
eytes increases characteristically in the premenstrual week. This is 
denied by some investigators. Stephens and Lawrence! studied six 
women during two cycles and failed to notice any particular changes in 
white cell counts. On the other hand, they had oeeasion to observe an 
instance of agranulocytic angina with recurrences at the time of men- 
strual flows. After bilateral ovariectomy no further attacks occurred. 
This patient at times took amidopyrin, and thus the etiologie cause of 
the recurrences is not absolutely clear. More suggestive of a connec- 
tion between cyclic ovarian activity and this disease are the observa- 
tions of Thompson.'72 Out of 18 women in whom an agranulocytie 
angina was diagnosed, in 17 the subjective symptoms of the disease 
manifested themselves within one or two days from the onset of a regu- 
lar menstrual flow. Six of these patients were observed in subsequent 
recurrences and in each of them each recurrence came coincident with a 
menstrual flow. The likelihood of a direct relation between ovarian 
hormones and this form of angina is further supported by an interest- 
ing observation made on a man who had eyelieally recurring attacks of 
neutropenia always associated with marked changes of follicular hor- 
mone contents in the urine. A similar case, recorded by Jackson and 
Merrill,’ deserves detailed quotation. A woman, thirty years old, was 
known to have had four typical attacks of agranulocytie angina within 
the two preceding years. At onset of her fifth attack (end of 1931), 
she was flowing at expected time, and on questioning asserted that also 
the four earlier attacks had begun on the first day of a regular men- 
strual period. During 1932, she was carefully observed, and it was 
found that with the onset of each flow the number of polymorphonuelear 
neutrophiles fell precipitantly, only to rise again rather rapidly to ap- 
proximately the normal level (previously reported by Jackson’™*). She 
felt well but in October, 1932, she had another attack. The typical 
premenstrual drop of neutrophiles continued. Administration of 
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antuitrin-S (2 ¢.c. daily for ten days prior to flow) was followed by a 
sharp rise in the polymorphonuclear neutrophiles on first day of flow in 
January, 1933. Two weeks later the patient caught ‘‘a severe cold in 
the head,’’ which was followed by diarrhea. The neutrophiles grad. 
ually diminished. She developed an abscess on the buttock and died jin 
February, approximately at the time of the expected flow. 

It seems a noteworthy fact that about 80 per cent of all reported 
eases of agranulocytic angina have occurred in females. That the ques- 
tion of etiology, however, is not yet settled can be seen from a report by 
Embleton.!7* He deseribes a ease of rhythmical agranulocytosis in which 
the rise and fall in leucocytes did not stand in any relation to the men- 
strual periods ‘‘in contradistinetion to the connection usually found in 
rhythmical cases.’’ The extraordinarily regular rhythm in this case sug- 
gested to Embleton that it possibly expresses the life cycle of a parasite. 

Sometime ago writers mentioned that strikingly often scarlet fever 
attacks will be found coincident with the menstrual flow. The idea 
thus developed that, like in instances of searlatina during the puerperal 
state, uterine infections favored during the secretory phase of the eyele 
the causation of this disease. Already in 1926, Benjamin, however, had 
called attention to the fact that, as a rule, the eruption does not follow 
but precedes the beginning of the flow. Dienst and Neter' studied 
219 eases of searlatina in regularly menstruating women and found that 
in 55 (about 25 per cent) of them the eruption appeared during the 
period of the flow, which they considered to be entirely within the limits 
of probability. Thus they coneluded that even this high incidence does 
not support the assumption of a causative endometrial wound infee- 
tion. Bluemel'’® finds fault with their method of calculation. Figuring 
on a twenty-eight-day eyele and a four-day flow, only approximately 
14 per cent of adult women are menstruating at a given time. There. 
fore Dienst and Neter, in the opinion of Bluemel, have proved an inci 
dence higher than could be expected, but this higher incidence probably 
is due solely to the fact that the appearance of scarlet with its asso- 
ciated fever in a certain number of cases may hasten the appearance of 
the flow. A recent paper of Menninger-Lerehenthal'™’ deals with the 
relation of fever to menstrual function. He refers to the well-known 
fact that sudden emotional traumas are prone to be followed immedi- 
ately by menstruation-like flows which probably are anovulatory flows. 
It is possible that conditions are different with flows out of regular 
time, lately so often seen in women during influenza attacks, because a 
sudden rise of temperature may cause a premature ovulation. He em- 
phasizes the often recorded observation that fever artificially produced 
for therapeutic purposes, e.g., by intravenous injection of typhoid vae- 
cine, leads to premature appearance of the next expected menstrual 
flow. Efforts have been made to treat oligomenorrhea by means of 
artificial fever. 

Benda, in 1925, described cyclic variations in cell permeability which 
affect the barrier between blood and spinal fluid. Jungeblut and 
Engle’ were interested in the possibility of such cyelie changes in this 
barrier playing a réle in the development of a poliomyelitis. They 
found that blood serums of four young women, obtained either in inter- 
menstruum or on the first day of the menstrual flow, actually varied in 
their ability of inactivating poliomyelitis virus in vitro. These experi- 
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ments, however, proved inconclusive in regard to barrier importance, 
because blood serum of the same individual apparently can change ap- 
preciably within a very short time in this effect on the virus. 


IX. MENSTRUATION AND EXERCISE 


Growing belief in the value of physical exercise and probably the 
approach of the last Olympic games, in which female participants played 
a significant part, plausibly account for the large number of contribu- 
tions from all over the world, dealing with the influence of exercise on 
the menstrual function. In general, there seems agreement that mod- 
erate exercise is definitely beneficial to the healthy girl. Some of the 
opinions expressed in this connection seem worthy of special mention. 
Before quoting them, in alphabetical order of the authors’ names, we 
shall refer to two German papers which consider the broader aspects 
of the effects of normal or abnormal ovarian activity on woman’s health. 

Wagner,!”® in accord with prevailing opinion in Germany, stresses the 
fact that woman ean fulfill her great responsibility in the nationally 
important problem of propagation only if her ‘genital apparatus is 
functionating normally, and this is dependent upon normal and rhythmie 
ovarian activity. He emphasizes the necessity of proper hygienic- 
dietetic care at the time of menarche to further a normal development, 
and later of prophylactic protection against the possible harm done by 
tobacco, morphine, cocaine, ete., or by overexertion or certain injurious 
occupations. 

Diseussing the influence of exercise on woman’s health and of men- 
struation on her life in health and disease, A. Meyer'**: '°° states that the 
usual effect of the flow is a slowing up, that menstruation is a somato- 
psychie problem with disorders caused solely by psychie factors. There- 
fore, the mental strain associated with maximal effort demanded by a 
competitive match may cause sudden cessation of a menstrual flow often 
followed later by profuse flows. 

Alice Clow,'*' among 2,300 girls interrogated in schools and colleges, 
encountered only 6 who asserted that they did not like to participate in 
games while flowing, but in no instance was an ill effect noted. Augusta 
Hoffmann'*? made comparisons between two groups of girls, the one 
comprising young women working in various professions, the other 
consisting of women in vigorous training to become teachers of athleties. 
In this latter group, during the earlier periods of training, the incidence 
of menstrual anomalies of all kinds was decidedly lower than in the 
first mentioned group. In the further course of strenuous exercise of 
the second group, the percentage of menstrual disorders inereased 
slightly, but, as Hoffmann feels, this not necessarily proves overexertion 
as the sole cause. 

In Japanese girls, in the opinion of Iwata,'** sport activity is likely 
to do harm and but rarely proves beneficial. He found that in Japa- 
nese girls, devoted to athletics, less than 50 per cent have normal and 
regular menstrual flows, a figure far below that for Japanese nonathletie 
and German athletic girls. Klotz'** warns against violent activity, and 
especially against the strain involved in contests during flow time, be- 
cause it inevitably exaggerates the physiologic pelvic hyperemia. Swim- 
ming at that time adds the risk of sudden chilling. Kuestner’® claims 
that overexertion in the growing girl fosters abnormal pelvie develop- 
ment. An inquiry among teachers of physical culture revealed that 


714 AMERICAN JOURNAL OF OBSTETRICS AND GYNECOLOGY 


their habitual strenuous exercising often is finally followed by scantier 
and more painful flows. Kuestner furthermore claims that an excess of 
sunlight may lead to harmful effects of overexposure to ultraviolet rays 
on endocrine activity. 

Nizza,'** after an investigation made on Italian girls, warns against 
too great activity in athletics, though a moderate amount of exercise 
undoubtedly proves beneficial. Okamato'* deals with a different aspect 
of the problem. Menstrual flow at the time of the contest, especially 
in swimming, admittedly is disadvantageous, therefore, it seems desir- 
able to delay the next flow if likely to coincide with the match. In this 
attempt, he was successful in about half of 29 girls by administering 
(orally) 1,200 to 2,500 M.U. of follicular hormone, daily for seven days 
preceding the expected flow. The delayed flow was normal in amount. 
He thinks that in some of these girls the hormone treatment actually 
improved athletic capabilities during the contest. Omura,'** who also 
considers exaggerated sport activity of Japanese girls during the flow 
as likely harmful, mentions the curious observation that occasionally a 
girl during the flow will attain higher scores than while not flowing. 


Secher’®® insists on exclusion of all pelvie disorders before a girl 
could be permitted to indulge in strenuous exercise. Outside of excep- 
tional cases moderate athletic activity is free of all harm to the men- 
strual function. 

Probably the most careful investigations along these lines have re- 
cently been reported by Skerlj.’% In this exhaustive statistical study 
on 152 girls, first of all the periodicity of the flows had to be determined. 
As others before him, he found wide individual variations in length of 
eyeles, and in duration and amounts of bleeding. As the result of 
strenuous exercise, consisting chiefly in skiing, approximately 80 per 
cent showed at least a temporary effect on menstruation, which in 50 
per cent became permanent. In this latter group, about one-half 
showed lengthening of the intervals with increase of duration of flows. 
The writer emphasizes that these findings obviously are not generally 
applicable. A fairly common increase, e.g., of menstrual discomfort, 
might stand in connection with swimming in cold water. Such swim- 
ming, as well as sprinting, high jumping, weight lifting, ete., should 
be avoided during the time of the flow. 

Vogt’ thinks that women accustomed to athletic sports can safely 
continue their usual exercises during the flow, though their muscular 
strength apparently is somewhat impaired at the time. All exertion 
must be avoided if the flows are free. Barbara Wittich'®? studied 238 
girls participating in a sport festival. In 82 per cent no noteworthy 
change in menstrual function had been noticed by them since taking 
up their respective sport. In the rest of them, some observed beneficial 
but others harmful effect. Apparently one-half of the entire group 
continued their athletic activities also during the period of the men- 
strual flow. Like Okamoto'®* also Zondek’ states that 100,000 to 
200,000 M.U. of follicle hormone injected within the course of one eyele 
can delay or even prevent appearance of the next flow. 

In concluding this chapter on menstrual hygiene, we may call atten- 
tion to not uncommon irritation or even inflammation of the vulva from 
the use of modern cellulose pads. Cormia,'®* e.g., reported such a ease 
of ‘‘eontact dermatitis from Kotex pads.’’ The cause may be solely 
mechanical though at times an allergic sensitiveness strongly suggests 
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itself. In practice, we have found it both useful and convenient to in- 
struct patients with vulva irritation during or after menstrual flows to 
place a few layers of fine tissue paper (on the market under various 
names) on the surface of the cellulose pad to prevent its immediate 
contact with the skin. It seems likely that the small rolls of cotton or 
cellulose, more recently marketed for introduction into the vagina dur- 
ing the flow, will cause vaginal irritation if not frequently replaced. 
Such tampons obviously should not be used by girls with an intact 
hymen, often cannot be used by parous women with relaxed vaginal 
walls, but are of definite advantage to professional dancers. 


X. MENOTOXIN AND ALLERGY 


Old and new experimental studies on supposed menstrual toxins have 
been exhaustively discussed by Macht and Davis.’ ‘‘There is a popular 
belief among all peoples and all races, ancient, medieval and modern, 
that a woman at the time of her menstruation is unclean.’’ The term 
unclean in this connection refers not merely in its literal sense to her 
flow but in a transitive sense implies a defiling and contaminating action. 
‘‘Such a person is popularly believed to spread poison and to contami- 
nate persons and objects with which she comes in contact.’’ Even today, 
in France, women are not allowed to work during their menstrual period 
in the great perfumery manufacturing centers or to tend to silkworms. 

In the first volume of Woman by Ploss and Bartels,1® we find a 
special chapter, entitled ‘‘ Popular Superstitions and Menstruation.”’ 

Popoviciu’®® describes the many taboos prevailing in Roumania and 
recites some personal observations. Bela Schick, in 1920, reported com- 
parative studies on withering of fresh cut flowers held by his nurse, 
during intermenstruum or at flow time, either with or without rubber 
gloves on her hands. Popoviciu duplicated these experiments with 
wild cyclamons. When touched by a menstruating woman, they with- 
ered promptly without any exception. 

Scientifically arranged investigations in regard to this interesting 
phenomenon, generally considered a mere superstition, are limited in 
number. Approximately at the time of Schick’s report, plant physiol- 
ogists had begun to emphasize the value of plants for experimental 
studies of the physiologic effects of drugs and other chemicals. In 
1924, Macht showed that blood serum, blood corpuscles, saliva, sweat 
and other secretions (including breast milk) of women at the time of the 
menstrual flow contain a toxie substance that is characterized by specific 
pharmacologic and chemical reactions. This ‘‘menotoxin,’’ in his opin- 
ion, can be found in all menstruating women, though in greatly vary- 
ing amounts, but in each individual in maximal amounts just before 
or at the start of the flow. Macht and Davis'** confirm their previous 
conclusions that menotoxin stands in close relation to oxycholesterol. 
Popoviciu ascribes the withering effects on flowers to cholin and ecreatin 
on the skin surface of the hands which paralyze the growth ferments of 
plants. According to Steinert and Papp,'** as already mentioned, this 
menotoxin reduces the diastase contents of the milk in lactating women. 
Mommsen,'®’ a strong believer in the existence of a menstrual toxin in 
the blood, considers the term ‘‘menotoxin’’ misleading. It is, in his 
belief, a substance, whose chemical nature is unknown but which prob- 
ably originates in the lipoid metabolism. Even if lactating women, he 
states, do not show any visible evidence of menstruation in form of a 
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vaginal hemorrhage, an unfavorable effect of breast milk on the baby 
ean be observed in intervals of approximately three to four weeks. We 
shall later return to this particular statement. 

Recurrent attacks of arthritis during menstrual flows have been 
ascribed by Ruth'®* to the menotoxin discovered by Macht. Repeating 
the experiments of Macht and Lubin in regard to growth impeding 
effect of a menstrual hematotoxin on lupine seedlings, Mandelstamm, 
Tschaikowsky, and Boudarenko'®* raise the important point that this 
effect could be due not alone to variations in the lipoid but as well in 
the folliculin contents of the blood. 

An analysis of newer literature on a possible influence of allergic 
factors on the menstrual function is rendered somewhat difficult by the 
indifference of some writers to indicate whether by ‘‘menstrual blood 
toxins’’ they are referring to toxins in the circulating blood at the 
time of the menstrual flow, or to toxins in the discharged menstrual 
blood. The term ‘‘menotoxin’’ more generally applies to toxie sub- 
stanees in the cireulating blood. Ploss and Bartels emphasize that in 
all the so-called ‘‘superstitious’’ beliefs the bloody discharge itself plays 
the more important réle. However, in the question of an assumed al- 
lergie etiology of certain skin manifestations, of general symptoms and 
of anomalies of the flow, including its abnormal painfulness, a clear 
differentiation between circulating and menstrual blood becomes es- 
sential. 

Dogliotti?®® doubts the existence of a menotoxin because, in his experi- 
ments, human menstrual blood failed to show any effect, e.g., on the 
function of the isolated frog heart, on the blood pressure in dogs or on 
the neuromuscular system of frogs. The only positive reaction obtained 
consisted in a seeming lowering of the metabolic rate in rats fed on 
menstrual blood. Repeating the experiments of Macht, but using dis- 
charged menstrual blood, he failed to notice any growth impeding effect 
on lupine seedlings. 

Fleckner,?”’ investigating the effect of menstrual blood on_ plant 
growth, ascertained that with mere change of technic either retardation 
or stimulation of growth could be obtained. Thus menstrual blood 
might retard the development of a plant in a test tube but will markedly 
stimulate growth of the same plant growing in earth. He considers as 
untenable Schick’s idea of a specifie menotoxin or Sack’s assumption 
of a specifie growth hormone. Sack?°! discussing the menotoxin litera- 
ture stresses the fact that recognized botanists have expressed doubt 
in the conelusiveness of experiments in regard to plant growth retarda- 
tion by menstrual blood. Growth stimulation as well has been ob- 
served, and this effect may be due to follicular hormones or other auxins 
present in the blood. He feels that this entire question is still far from 
decided. 

One can only agree with this last statement when reading a recent 
paper of Mommsen and Thyssen.1°? They find that a substance which 
inhibits the fermentation of glucose is at times present in the circulating 
blood of healthy women. Its concentration gradually increases pre- 
menstrually and reaches its maximum just before onset of flow. Dur- 
ing the flow this inhibiting factor diminishes and has disappeared in the 
intermenstruum. Examining the discharged menstrual blood, they 
find that this same substance is present in it in higher concentration 
(than in circulating blood) with its maximum level on the first day of 
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the flow. This fermentation inhibiting ability of circulating blood is 
different in different women and always varies in the same woman at 
different phases of the cycle. The phenomenon disappears after the 
menopause. Incidentally these writers mention that follicular hor- 
mone, thyroxin, and guanidin stimulate dextrose fermentation while 
cholin and acetyleholin in this respect are ineffective. 

In part as the result of inaccuracies in terminology, already pointed 
out, but as well for other reasons, it is difficult to present clearly the 
views expressed in recent literature in regard to an assumed or estab- 
lished relation of toxins in the circulating blood or in the menstrual 
blood to allergic phenomena and certain anomalies of the menstrual 
function, especially to dysmenorrhea—to be considered in detail later. 


Duke, in 1923, possibly as the first, expressed the opinion that a con- 
siderable number of patients suffering from various food allergies also 
complain of painful and frequent menstrual flows. Other writers, 
among them Eyermann (in 1927), Rowe (in 1928), Cooke, Kahn (in 
1928), Robinson (in 1929), confirmed the possible etiologic relation of 
these conditions. In 1931, D. R. Smith?” reported the histories of 12 
allergic patients suffering from dysmenorrhea and concluded that his 
own observations lend strong support to the contention of Duke in re- 
gard to an influence of allergy on the menstrual function. Rowe?®* 
claims that such uterine allergic reactions, consisting in painful, exces- 
sive, scanty, or irregular menstrual flows, may be limited strictly to this 
particular localization, and thus can occur also in women without any 
personal or family history of allergy. In his experience, the usual 
allergic reactions of an individual are either precipitated or intensified 
by a menstrual flow, possibly as a result of an inerease in the basie 
metabolic rate. He doubts that the menstrual flow by itself can be the 
direct cause of the allergic phenomena, because elimination of the re- 
sponsible food factor will prevent recurrence of all previous symptoms 
also during subsequent menstrual flows. Rowe stresses the necessity of 
careful allergic testing before any surgical or other major procedure 
is decided upon to relieve menstrual pain or excessive blood loss. It is 
noteworthy that Rowe here deals only with food allergy and fails to 
state whether test reactions are unusually marked or misleading in a 
woman near flow time. It seems desirable that investigations be made 
in this direction. 

Dutta who previously (in 1928) had written on the striking coinci- 
dence of asthma and dysmenorrhea in the same woman, more recently? 
described three cases of dysmenorrhea cured by desensitization to the 
particular pollen responsible for the asthma and asserted that in such 
patients the attacks can always be relieved with adrenalin. 

An observation, recorded by Riebel,?” in his opinion, suggests that pre- 
menstrual allergic reactions may be due to hypersensitiveness to ovarian 
hormones. A twenty-nine-year-old, normally menstruating woman regu- 
larly developed on the day preceding the flow an acute coryza often 
associated with tachyeardia. Skin test showed that she was sensitive to 
follicle hormone only during and for a few days after the regular flow. 
On repeated tests subeutaneous injections of folliculin soon after the 
period always caused the immediate appearance of the same coryza in 
intense form. 

_More significant in the problem of interrelations between menstrua- 
tion and allergy are a few contributions which tend to establish more 
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directly the presence of a factor responsible for the allergic symptoms 
either in the menstrual discharge or in the ecireulating blood. Harri- 
sons saw a girl, twenty-three years old, who developed a giant urticaria 
with her menstrual flows. She was found to be sensitive to egg white, 
Elimination of eggs from her diet relieved her from the hives. Very 
gradually later eggs were added to her food and with onset of the next 
flow, the urticaria again appeared. Now a test was made with a di- 
luted solution of a small amount of blood taken from one of her men- 
strual pads. An intracutaneous injection resulted in an attack of 
hives. She now was gradually desensitized against her menstrual blood, 
and at the time of the report she had had three successive menstrual 
flows without urticaria. This patient was found non-sensitive to her 
own blood serum or that of any other person. Harrison concludes that 
this girl presumably is sensitive solely to some factor in her menstrual 
discharge which acts as an allergen. 

This same question is exhaustively discussed in a paper of Salén?” 
published only a little later than that of Harrison. His own investigations 
make it seem probable that the physiologic, eyelie variations in ovarian 
activity influence an existing allergy or allergic sensitivity. He quotes 
histories of patients in whom most severe attacks of asthma always 
coincided with onset of the menstrual flow. Also he prepared watery 
solutions of menstrual blood, which in every one of these patients yielded 
a strong skin reaction. Subcutaneous injection of a dilution of men- 
strual blood extract, administered during the intermenstruum, in one 
patient reproduced the typical allergic picture she always offers during 
the menstrual period. Thus also Salén has furnished proof for the pos- 
sibility of truly endogeniec allergy. 

Another important contribution to this complex problem has been 
made by Geber.2°> It is known that in otherwise perfectly normal 
women, in connection with the menstrual flow, peculiar exanthemas 
appear. They are of various types, at times only minute papules near 
hair follicles, or more or less marked herpes eruption, localized or dif- 
fuse erythemas, urticaria, or pemphigus-like eruptions. Characteristic 
for all of them is that they are inflammatory lesions always appearing 
with the flow and disappearing after its cessation. Often they are asso- 
ciated with general symptoms, headache, indigestion, vomiting, joint 
pain, ete. In some instances these latter symptoms appear alone, with- 
out visible skin manifestations. All these symptoms express hyper- 
sensitiveness against certain substances entering the blood stream. 
Blood serum taken from such an individual during the time of flow and 
later injected during an intermenstruum will cause an urticaria. Blood 
serum obtained during an intermenstruum and reinjeeted during the 
next intermenstruum fails to exhibit any effect. Blood serum of a 
sensitive patient taken during the flow does not cause an urticaria in 
another woman; the menstrual allergen is specific. Geber feels cer- 
tain that we are dealing with an allergic condition because previously 
(in collaboration with Rajka) he had shown that in a ease of herpes 
menstrualis the Prausnitz-Kuestner test was positive. 

The possibility of cures by desensitization naturally suggested itself. 
Assuming that at the time of the flow, when the symptoms seemed to be 
severe, the antigen would be at its maximum level, Geber experimented 
with blood serum obtained at that time. He tried this therapy on 26 
patients, of whom 14 had symptoms of particular severity. At times 
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it was possible to secure satisfactory desensitization within one eyele, in 
some instanees the first subsequent flow would cause less trouble, espe- 
cially headache thus was relieved, but in most cases a cure could be 
obtained only with continuation of the treatment for two or three 
months. An oceasional patient required later repetition of this treat- 
ment. 

Not without interest in this connection is a paper by Perlstein and 
Matheson?’ entitled ‘‘ Allergy Due to Menotoxin of Pregnaney.’’ <A 
little girl, four and one-half years old, had for the last ten months severe 
attacks of bronchial asthma regularly on about the fourteenth day of 
each month. Complete cutaneous testing revealed the child to be sensi- 
tive to ragweed, house dust, spinach and other vegetables. Elimination 
of these substanees failed to show any effect. No wheal formation fol- 
lowed intradermal injection of theelin, corpus luteum extract, poste- 
rior pituitary extract, or anterior pituitary-like urinary extract. Later, 
tests were made with leucorrheal vaginal discharge obtained from the 
mother on the last day of her menstrual flow, and it was found that 
only this discharge caused large reactive skin wheals on the child. It 
was then ascertained that the mother always menstruated in the mid- 
dle of the month and on questioning the mother stated that previously, 
during the latter part of pregnancy and during the amenorrheie period 
of lactation of another infant borne in the meantime, she had noticed a 
freer leucorrheal discharge always about in the middle of each month. 
After the birth of this second child, the mother was accustomed to keep 
her first allergic child in her own bed. She was now instructed to keep 
this first child isolated from her during the entire time of her next men- 
strual flow, with the result that for the first time in eleven months this 
child missed her attack of asthma. The next month the child was again 
allowed to sleep with her mother and again she had a typical attack of 
bronchial asthma at the time when her mother was menstruating. This 
same experiment was repeated with the next two flows with the same 
result. Sinee then, the child has not been permitted to sleep in her 
mother’s bed and has been entirely free of asthma. A few months later 
it was ascertained that the child apparently was not any longer sensi- 
tive to the leucorrheal discharge. 

The observation as such undeniably is most interesting and proves 
the possibility of periodic allergic reactions of a child to the vaginal 
secretions of her mother. We doubt, however, the justification of iden- 
tifying this maternal allergen, appearing in seemingly regular inter- 
vals during pregnancy and amenorrhea of lactation, as a ‘‘menotoxin.’’ 
The writers base this deduction on Mommsen’s already-quoted observa- 
tion of periodic malaise in nurslings, which he aseribes to menotoxin 
present in spite of absence of a menstrual flow. 


XI. DYSMENORRHEA 


The profound anatomic, functional, and biochemie changes which, as 
discussed in a previous chapter, during her childbearing age period- 
ically prepare the woman for a possible pregnancy, necessarily will give 
rise to a variety of subjective symptoms of which some express them- 
selves in marked pelvie discomfort. 

The term ‘‘dysmenorrhea’’ in the following paragraphs is employed 
in the limited sense of exaggeration of such discomfort to a degree at 
which it interferes with the individual’s normal mode of life. Its elin- 
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ical picture necessarily is not definite since it is inevitably colored by 
the psychic and emotional state of the woman which, as we know, com- 
monly during the flow phase is different from the usual state. In judg. 
ing dysmenorrhei¢ pain the physician unfortunately must depend to a 
large extent to statements made by the patient, and they are prone to 
be inaccurate and exaggerated. 

A psyehologie study made by Thea Goldschmidt?!® led her to the eon- 
clusion that the disagreeable phenomena of menstruation are chiefly 
mental and traditional rather than biologie, and that ‘‘ women are still 
under the spell of the primitive taboo.’’ A. Mayer'** restates the known 
fact that dysmenorrhea develops often on a neurotic basis and may 
represent solely a protest or fear reaction, an ‘‘esecape into disease.’’ 

The gynecologist must realize that the seemingly common combina- 
tion of dysmenorrhea and sterility does not necessarily indicate a causa- 
tive relation between these two conditions, but in many instanees is 
explained by the fact that a sterile patient is likely to overemphasize 
any, however slight, anomaly of her menstrual function, because in her 
own belief it plays a significant réle in her inability to become pregnant. 

Coexisting pathologie processes in the pelvis may become temporarily 
aggravated or more painful either as result of the premenstrual local 
hyperemia or on the basis of temporarily increased emotional sensitive- 
ness. It is essential to differentiate in each ease such temporarily aug- 
mented discomfort or pain from that intrinsic pain which is direetly 
dependent upon uterine changes due to menstrual activity. For the 
latter variously the terms primary, essential or intrinsic dysmenorrhea 
are used. Also ‘‘menorrhalgia’’ has been suggested.?!' The following 
terminology has been proposed by Medina:*!? ‘‘algomenorrhea’’ for 
severe menstrual pain in the region of the small pelvis; ‘‘exmenor- 
rhea’’ for exaggerated discomfort in any other part of the body; 
‘‘dysmenorrhea’’ for a combination of both. 

We must state that the term ‘‘dysmenorrhea”’ in this chapter is em- 
ployed to designate specifically the intrinsie type. 

The definite diagnosis of dysmenorrhea from this viewpoint requires 
careful clinical study of the patient, occasionally implying physieal, bio- 
chemic, endocrinologic, and psychologic examinations. 

How difficult it may at times become to reveal the actual cause of 
such a pain is well illustrated in a case reported by Janson.!* His pa- 
tient had a seemingly characteristic dysmenorrheie pain at each flow. 
After long and futile study, the source of this pain was finally dis- 
covered in an x-ray picture: an incrustated sewing needle, deeply im- 
bedded in the cervical wall, introduced many years before ‘‘to prevent 
impregnation.’’ 

Stone?"* estimates that about 35 per cent of all edult women suffer 
from some form of menstrual pain, among them primary dysmenorrhea 
being the most common type and the most difficult to treat successfully. 
Bell and Parsons?" ascertained that of 840 women students entering the 
University of Michigan, 100 (12 per cent) complained of severe dys- 
menorrhea. Of these, 43 per cent showed a retroverted uterus, 9 per 
cent an abnormal anteflexion, while in 48 per cent, the uterus seemed 
normal in every respect. Twelve women were completely disabled at 
the time of flow and required opiates. In this last group, the uterus was 
retroflexed in 7, acutely anteflexed in 1, and normal in the remaining 4. 
In 3 instances fibromyomas, in 2 a chronic adnexitis was suspected, in 
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4 enlarged ovaries were palpable. Treatment ineluded attention to gen- 
eral and mental hygiene and special physical exercises. After eight 
months new tabulations showed remarkable improvement. 

A similar survey was made by Ruby Cunningham?'® on over 14,000 
female students of the University of California. About 50 per cent had 
some discomfort; in about 35 per cent the pain was severe. The dys- 
menorrheie¢ girls in large numbers show a poor state of nutrition, poor 
posture, fallen arches, low blood pressure, ete. This same type of girls 
also often exhibits other disorders of menstrual function, such as devia- 
tions in intervals and duration of flow. Among them the incidence of 
amenorrhea, fluor albus, or menorrhagia is relatively higher. Only this 
latter feature, in the opinion of the writer, points to a possible relation 
of dysmenorrhea to endocrine disturbance which, however, in all prob- 
ability is of relatively minor etiologic importance in comparison with the 
evident significance of constitutional deficiency. 

Of interest is a contribution by Lakeman?'’ because it represents a 
comparative study made on healthy girl students and girls employed 
in various industrial plants. The latter group showed a much higher 
percentage of severe complaints. The author, however, refuses to draw 
any definite conclusions, because she realizes that industrially employed 
women might possibly seize every available opportunity to absent them- 
selves from work, or might be influenced by the less intelligent habit of 
assuming that girls during the menstrual flow are semi-invalids. Also 
Adams?! and Miller?!® record the prevalence of bad posture among 
dysmenorrhei¢ girls. They differ, however, in the interpretation of this 
fact. Adams, in 137 women, found 54 per cent complaining of men- 
strual pain. He feels that when none of the recognized etiologie factors 
for a painful flow can be discovered, faulty posture deserves considera- 
tion as a possible cause. Bad posture with marked lumbar lordosis and 
thoracie kyphosis, flattening of the abdomen, and enteroptosis probably 
results in venous congestion within the pelvie region, which can be im- 
proved by postural correction. Miller observed 302 college women con- 
secutively for four years. He arrived at the conclusion that there does 
not exist any cause and effect relationship between bad posture and 
dysmenorrhea. Improvement in posture carries no assurance of any 
improvement of the coincident dysmenorrhea. 

A discussion of dysmenorrhea obviously must refer to more or less 
severe pain appearing only during the time of the menstrual flow in 
cases of endometriosis. Extensive histologic studies have definitely 
shown that islands of seemingly normal endometrial tissue, wherever 
located, participate in the characteristic eyelie changes of endometrium. 
During the secretory phase, blood is discharged from the glands in the 
endometrioma, and if this blood cannot escape, typical, chocolate-colored 
hematomas form. Additional hemorrhages occurring monthly distend 
these cavities further and cause pain. Endometrial inclusions, chiefly 
when located in the uterus or the ovary, thus will lead to an attack of 
pain closely resembling that of a dysmenorrhea. Indeed this pain, re- 
curring with each menstrual flow, is appreciated as valuable aid in the 
diagnosis of a suspected endometriosis. 

Fekete?*® emphasizes the fact that even in an uterus of the infantile 
type the menstrual pain is not due to a mechanical stenosis of the 
cervix but more likely to compression of the engorged endometrium 
within the rigid walls of the small uterus. Therefore, he reasons, the 
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effect of a therapeutic dilatation of the cervix is only temporary so far 
as this procedure loosens and softens the uterine wall by a reactive 
hyperemization. This effect, in his opinion, can more easily be obtained 
by diathermy or the administration of follicular hormone. 

In a similar manner, a seemingly typical dysmenorrhea is produced 
by an internal uterine endometriosis through distention of endometrial 
glands which are lying deeper in an otherwise normal uterine wall. A 
dysmenorrheic pain as a result of compression of the engorged endo- 
metrium, therefore, will also appear in eases in which the uterine 
muscle is in a state of high tonicity due to increased irritability both of 
the muscle and of the vessels as the result of a disturbed thyroid- 
ovarian endocrine balance. For these eases, Fekete finds a mixture of 
papaverin, pyramidon, and luminal particularly useful. 


Tedstrom and Wilson?*! observed that in every case in which a fast- 
ing blood sugar was found below 80 mg. per cent, the woman complained 
either of menstrual pain or nervousness, irritability or annoying weak- 
ness a few days before the flow. Increase of the carbohydrates in the 
food for about a week before expected flow yielded satisfactory results 
in about 80 per cent of the cases. Further tests with this same food 
régime showed that it relieves dysmenorrhei¢ pain as well in women 
with normal blood sugar levels. 

It proves rather difficult to harmonize this explanation of dysmenor- 
rhea on the basis of a hypoglycemia with the equally enthusiastie report 
by Altschul??? of success in four patients with administration of insulin. 
Given subeutaneously with simultaneous intake of orange juice during 
the attack, the relief came almost immediately, all pain disappearing 
within thirty to sixty minutes. This author claims that different brands 
of commercial insulin seemingly vary in this particular effect on dys- 
menorrheie pain, some of them apparently being ineffective. 

All recent discussions of either causation or treatment of essential 
dysmenorrhea are greatly influenced by newer information in regard 
to the respective parts played in normal menstrual function by different 
hormones supplied by various endocrine glands. Before analyzing these 
endocrinologic aspects of menstrual pain, it will be desirable to point out 
briefly certain facts outside of those already mentioned in a preceding 
chapter. 

Experiments of Reynolds (1932) showed that the normal adult uterus 
of the rabbit (but not of the guinea pig, rat, or mouse) is usually in a 
rhythmie activity dependent upon estrogenic hormones supplied by the 
ovaries. Immediately after ovulation, the tone and activity of the 
uterus greatly decrease, the inhibition being due to the appearance of 
the corpus luteum hormone. According to Knaus,?? the uterus of the 
human female behaves exactly in the same manner, though his claim in 
regard to the difference in the effect of pituitrin on the uterus when 
administered either before or after ovulation has been contradicted by 
many other investigators. 

We find Witherspoon??? among the ardent supporters of the theory 
that primary dysmenorrhea is due to a deficiency in corpus luteum hor- 
mone (progestin). The pain is ascribed to strong uterine contractions, 
stimulated by the augmented output of estrogenic hormone during fol- 
licular ripening, which is not counteracted by a sufficient amount of 
progestin. The rational treatment of dysmenorrhea, therefore, would 
consist in supplying the missing inhibiting factor by either giving 
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corpus luteum hormone or substituting for it the anterior pituitary- 
like extract from urine which contains the luteinizing principle. 

A eritieal analysis of all ‘‘Modern Theories of Dysmenorrhea”’ is 
presented by Cannon.*** The characteristic dysmenorrheie pain, he 
states, is essentially spasmodie or tetanic in character, and it is generally 
agreed that all types of visceral pain are due to exaggerated muscular 
contractions. There is considerable evidence that follicular hormone 
stimulates, and corpus luteum hormone inhibits uterine contractility. 
Thus with some plausibility some endocrine imbalance, either a quantita- 
tive or a chronologie disturbance, has been postulated to account for 
dysmenorrhea. Whitehouse (in 1926) has claimed that any abnormal 
detachment of the menstrual decidua is invariably associated with pain. 
Cannon is willing to concede only that the decidual tissue appears to 
act as a foreign body provoking muscular contractions (a thought ex- 
pressed by Ehrenfest in 1908). If irregular uterine contractions, Can- 
non continues his argument, were the cause and not the rgsult of ab- 
normal separation of the menstrual decidua, we would have a right to 
expect such abnormal separation in every ease of dysmenorrhea. The 
marked decidual reaction in cases of membranaceous dysmenorrhea, 
indeed, appears to indicate an actual acecentuation of the luteal phase, 
and thus Cannon arrives at the final conclusion that ‘‘we are justified 
to infer that a dysmenorrhea associated with endometrial fragments is 
fundamentally due to an overactivity of the corpus luteum hormone, 
which in turn is due to overactivity of the luteinizing hormone of the 
anterior pituitary body.’’ This certainly impresses one as a strong 
argument against the reasonableness of the dysmenorrhea therapy re- 
cently advocated. Cannon feels certain that the etiology of dysmenor- 
rheie pain cannot be reduced to a single cause. 

In connection with Cannon’s reference to dysmenorrhea membranacea, 
mention can be made here of a paper by Pohl.?2° He describes a ease 
in which he prescribed thyroid extract because thyroid hypofunction 
was marked. Discharge of menstrual membranes ceased promptly and, 
therefore, in 4 other eases he tried thyroid extract together with anterior 
pituitary-like hormones, and suggested that roentgenization of the hypo- 
physeal gland should be added to obtain satisfactory results. 

Reading the immense literature on dysmenorrhea, mostly extolling 
results with this or that therapy, one cannot fail to be impressed by the 
tendency of writers to fall into deceptive post hoc ergo propter hoc 
reasoning. Many writers appreciate the important réle played by sug- 
gestion in the seeming efficacy of any therapeutic measure applied to a 
woman in a highly nervous and emotional state while suffering pain. 
The possibility of any suggestive influence in experimental therapeutic 
investigations, at times has been carefully avoided in various manners. 
But after all, even with heterosuggestion reduced to its possible min- 
imum, a patient anxious to obtain relief, hoping to get it from whatever 
new form of therapy is applied, still remains under the strong influence 
of autosuggestion. Older physicians, familiar with the dysmenorrhea 
literature of the past, cannot help feeling skeptic about many of the 
excellent results claimed for newer procedures, and especially those 
obtained with endocrine preparations. Excellent results were as fre- 
quent then when, as we now know, these preparations actually con- 
tained none of the supposed hormones or only in minimal and surely 
ineffective quantities. 
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‘‘With the discovery of each new hormone,’’ writes Heaney,?*° ‘‘the 
literature is flooded with the tales of remarkable cures of dysfunctions 
of all sorts.’’ 

Clow! finds little use for drugs in the treatment of essential dys- 
menorrhea and urges her patients to carry on their daily routines as 
regards diet, bathing, exercise, and work. Various special exercises 
(knee-chest position, hook-lying and curl positions) are considered par- 
ticularly helpful by Bell and Parsons.?!° 

Fully in harmony with present-day interest of German physicians in 
naturopathy is Weiss’s??? enthusiasm about hot mud applications to 
lower abdomen and back. He deseribes one case of prompt cure after 
previous futile treatment with diathermy, curettage, and organotherapy. 

Boynton and Hartley*** secured complete relief in 53 out of 49 
patients suffering from essential dysmenorrhea by giving them calcium 
gluconate alone or in combination with viosterol. 


Stone,?"* who readily admits that the successful treatment of primary 
dysmenorrhea is a most difficult problem, asserts that in his hands the 
hest results were obtained with cervical dilatation, gently done in the 
office with Hegar dilators during the latter half of the intermenstruum. 

Adair®®? took the opportunity of sounding a strong warning against 
the still used stem pessary, when reporting a case in which such a 
pessary had remained untouched in the cervical canal for fifteen years. 
In the subsequent discussion, Curtis mentioned instances of uterine 
perforation resulting from this appliance. 

As already mentioned, Reynolds’ theory of an antagonistic effect of 
folliculin and progestin, respectively, on the uterine muscle, in general, 
forms the basis for all the recent efferts to cure dysmenorrhea with 
certain endocrine substances. It would be impossible, if not superfluous, 
to attempt a review of this large literature, particularly because a part 
of it will have to be mentioned later in connection with the treatment of 
other disorders of menstruation. 

Emil Novak, in a discussion of ‘‘Uses and Abuses of Gland Products 
in Gynecologic Disorders,’’**° states that it seems probable that in seme 
eases of primary dysmenorrhea the endocrinopathie factor is the impor- 
tant one, and then warns: ‘‘To give any ovarian preparation seems 
illogical because it is impossible even theoretically to figure how they 
could help, however, they might really aggravate the pain because 
scientific research has seemingly proved that estrin increases the econ- 
tractility of the uterus.’’ 

Nevertheless, we find that Tunis*** gave to his dysmenorrheie pa- 
tients six injections of 1,000 M.U. each of menformon (folliculin), 
starting fourteen days after beginning of the last flow. He reports as 
his results: Out of 75 patients, 65 were cured and 8 improved. Kauf- 
mann?** in a recent paper says that encouraging results can be ob- 
tained in dysmenorrheic women with follicle hormone. We shall see 
later how such favorable effects have been explained. 

Logically, of course, excessive uterine contractility could be relieved 
only by the administration of corpus luteum hormone. 

It proves convenient to cite in this connection some of the literature 
dealing with this hormone. 

Corpus luteum hormone in a pure state (known in two different 
crystalline forms) has been called ‘‘ progestin’? by Corner and Allen, 
and seemingly is identical with Hisaw’s ‘‘corporin’’ and as well with 
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the ‘‘luteosteron’’ of German investigators (Slotta, Fels, Rushig, ete.). 
In order to avoid confusion, it has been proposed to name this pure 
hormone ‘‘progesterone.’’ In regard to this hormone, Corner’® states: 
‘“Ag yet no preparation suitable for clinical use has been put on the 
market. Several European manufacturers, however, are actually ad- 
vertising the drug under various names, such as * proluton,’ ‘luteogen,’ 
‘lutex,’ ete.’’ 

It seems important to point out these facts, because quite recently 
Campbell and Hisaw,?** speaking of corpus luteum treatment of dys- 
menorrhea, particularly emphasized that they used an extract, which 
they especially prepared from corpora lutea of animals in Hisaw’s 
laboratory (a pure corporin free of the estrogenie principle) because 
‘many biologie products have been marketed in the past as corpus 
luteum which have contained very little of this hormone, if any.’’ Trial 
with pure corporin, in their selected 11 cases, showed that this substance 
can give temporary relief ‘‘but that nothing can be said yet about any 
permanent relief after discontinuation of the therapy.’’ 

In 17 instances of dysmenorrhea, Elden and Wilson?** saw complete 
relief in 8, partial relief in 2, and no relief in 7, using progesterone 
(Schering). They explain good results on the basis of Schroeder’s 
theorv: Sufficient relaxation of the uterine musculature is obtained to 
insure adequate circulation thereby overcoming abnormally increased 
congestion. Buschbeck?** found administration of progynon B oleosum 
in the first half of the eyele followed by proluton in the seeond half, to 
be useful in the treatment of dysmenorrhea. 

It is probably not sufficiently clear to many practitioners that most 
of the marketed preparations, suggesting by their names that they con- 
tain corpus luteum hormone, as a matter of facet contain solely the 
anterior pituitary-like, luteinizing factor extracted from the urine of 
pregnant women. This factor is expected to supply indirectly the sup- 
posedly deficient progesterin by stimulating the luteinization process in 
the ovaries of the patient. More will be said later on this point, but it 
must be pointed out here, that Witherspoon, and many others, were 
using only these anterior pituitary-like substanees. 

Of late among newer organotherapeutie preparations used by gyne- 
cologists often mention is made of emmenin. It is an extract made from 
placental tissue (Collip) which contains as its chief active principle a 
complex of theelol. Of 40 dysmenorrheie patients, treated with emmenin 
by Goldberg and Lisser,?*° more than 60 per cent were relieved to a 
remarkable degree. Watson?*? found results with this substance par- 
ticularly gratifying if the pain was caused by severe uterine contrac- 
tions. 

Analyzing results secured with emmenin in various menstrual anoma- 
lies, in a series of 472 gynecologic patients, Campbell?** states that it 
showed no effect in primary amenorrhea and its best effect in dysmenor- 
rhea when the treatment was continued through at least three consecu- 
tive menstrual eyeles. 

Also based on the idea of indirectly stimulating the formation of 
corpus luteum tissue is the administration of small doses of x-rays to 
the pituitary gland which is employed now in the treatment of various 
forms of disordered ovarian function. Mazer and Spitz?** observed that 
such radiation often relieved, completely and permanently, primary 
dysmenorrhea. 
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Into this same group of indirectly attempted correction of disturbed 
ovarian function, we must place the suggestion of Koschade**® to ad. 
minister ‘‘anterior hypophyseal preparations’’ percutaneously by means 
of skin inunctions. He asserts that in this manner even the severest 
types of dysmenorrhea, which have proved refractory to all other known 
forms of therapy, have been permanently cured by him. 

Less enthusiastic sound the conclusions of Meigs**' who presents a 
clear and exhaustive discussion of ‘‘Female Sex Hormonology.’’ Treat- 
ment of endocrine disturbances in the female, he states, is possible on 
an intelligent basis. A thorough understanding of the underlying prin- 
ciples of pathology and physiology of treatable endocrinopathies is es- 
sential. ‘‘Treatment of dysmenorrhea with hormones is unsatisfae- 
tory.’’ 

In a paper dealing chiefly with endocrine therapy of dysmenorrhea, 
Israel?42 emphasizes that no adequate explanation of this troublesome 
condition so far has been given. The importance of psychic trauma as 
an etiologic factor is often stressed and particularly by those who extoll 
the good effects of psychotherapy. Perhaps the most important réle 
played by the psychic element in dysmenorrhea is that which complicates 
the proper evaluation of any therapeutic measure employed. 


Discussing many contributions on this subject, Israel also refers to 
Reynolds’ idea of a corpus luteum deficiency which is supported by 
Novak. He argues (almost like Cannon) that such a hormonie deficiency 
would have to express itself in a deficient formation of the endometrium. 
However, Mazer (in a personal communication) has informed him that 
the microscopic study of the menstrual endometrium of 20 women with 
typical dysmenorrhea showed in 14 instances a typical and normal 
progestin phase. His own experience with organotherapy: in dysmenor- 
rhea proved disappointing: Gonadotropic substances from urine cured 
1 out of 10 patients; the estrogenic principle given by mouth (emmenin, 
progynon) cured 1 out of 16 patients, and the estrogenic substance 
given hypodermatically cured none of 13 patients. . 

A neurogenic basis, according to Israel, has been advanced by some 
authors who ascribe the etiology of primary dysmenorrhea to an ab- 
normal reactivity of the cervical nerves, leading to spasm of the cireular 
musculature. On this basis, a form of neurosurgical therapy, namely 
resection of the superior hypogastric plexus (presacral nerve) has been 
evolved. 

In regard to such operative treatment, a few interesting correlated 
facts must be mentioned. At about 1925, Cotte had suggested this 
operation for the relief of intractable pelvic pain (usually due to ear- 
cinoma) including dysmenorrhea. In 1929, Blos reported 90 per cent 
of cures of such pain by means of injection of 70 per cent aleohol into 
the cervical ganglion. This same procedure recently has been applied 
by Alberta A. Davis*** who blocked the Lee-Frankenhaeuser plexus by 
means of 1 ¢.c. of 95 per cent alcohol injected under epivan anesthesia. 
She cured her 6 patients of dysmenorrhea but emphasizes that the 
procedure cannot be considered as free of danger. 

According to the anatomic studies of Keiffer,?** the cervix represents 
a sphincter whose tonus is controlled by a reflex are which runs through 
the lumbar cord and the cervical ganglion. Kennedy?*® seemingly 
proved a trophic effect of estrogenic substance on the cervical ganglia 
and established degenerative changes in the Frankenhaeuser plexus fol- 
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lowing castration. Therefore, he is willing to attribute good therapeutic 
results reported after administration of estrogenic hormones in cases 
of primary dysmenorrhea to the ability of these hormones to restore 
atrophic ganglion cells to normal activity. 

Cannon2* gives a detailed description of the influence of the abdo- 
minopelvie autonomic nervous system on the uterus. The pelvic visceral 
nerve, in general, acts as a detrusor or motor nerve on the uterus, blad- 
der, rectum, and pelvie colon, and is the inhibitor on the correspond- 
ing sphincters. On the other hand, the presacral nerve is the inhibitor 
of these organs themselves. Therefore, dysmenorrhea associated with 
vesical and rectal disturbances is due to overactivity of the abdomino- 
pelvic sympathetic nerves. In his belief, Davis*** goes too far in apply- 
ing this theory to all cases of dysmenorrhea. 

Adson and Masson,?*7 as well as Keene,?** give the history of nerve 
resection and describe in detail the anatomy of the nervous plexus. 
Good results from presacral sympathectomy for dysmenorrhea are also 
reported by Bailey and Cannady,*** Counseller and Winchell,” De 
Courey,?*? Sellers and Sanders,?°? Shaul,?** Wetherell,?** and others. 

Special mention must be made of a paper of Bakscht.?*° In two cases 
of intense and intractable dysmenorrhea, he finally felt forced to re- 
move the superior hypogastric plexus. Careful histologic study of the 
excised tissue in one of the cases showed marked inflammatory changes 
in the nerves, suggesting the possibility that an inflammatory process 
in these nerves, in some cases, might represent the etiologic factor for 
the dysmenorrhea. 

Statements made by the various authors in regard to sympathectomy 
can be briefly summarized as follows: Presacral sympathectomy for 
primary dysmenorrhea is the last and only choice after all other known 
therapeutic procedures have failed. In eases of secondary dysmenor- 
rhea, the resection can be done incidentally to the operation primarily 
required by the pelvic pathology responsible for the pain. Occasionally 
this operation proves very difficult and hazardous. It is, however, al- 
ways preferable to hysterectomy or bilateral ovariectomy, which in the 
past frequently has been, and still is, done in aggravated cases. Theo- 
retically one should expect postoperative impairment of bladder and 
rectal function; as a matter of fact, catheterization is required for a 
short time only in some instances. Follow-up observations so far indi- 
cate that the operation does in no way affect menstrual function, par- 
turition, fertility, or libido. It seems that it permanently relieves the 
menstrual pain. In experiments on rats, Sehwartz and Buxton? 
recently demonstrated that ovulation continues after complete severance 
of the ovary from the sympathetic nervous system. 

This chapter on dysmenorrhea seems fittingly closed with a quotation 
of remarks made by Emil Novak in discussing the cited paper of Keene: 
‘‘The psychie factor is such an ever present one in the evaluation of 
treatment in cases of dysmenorrhea, that one can not set it aside even 
in appraising the results of presacral sympathectomy. However, theo- 
retically one must admit that it could work.’’ 
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Correspondence 


August 13, 1937, 
To the Editor: 

Thank you for calling my attention to an error in a figure in my paper ‘‘The 
Treatment of Carcinoma of the Cervix by Wertheim’s Operation’’ published in 
Volume 30. 

On page 817 in the last paragraph the ten-year cure rate (reckoning as dead of 
carcinoma all patients lost sight of or dead of other disease) is wrongly calculated 
as 20 per cent whereas the figures I cite show that it actually is 29 per cent. 

I must have missed the error when I read the proofs and shall be obliged if you 
will publish this correction. 

Victor Bonney. 

149 Harley Street, W. 1 

London, England. 


Item 


American Board of Obstetrics and Gynecology 


The next examinations (written and review of case histories) for 
Group B eandidates will be held in various cities of the United States 
and Canada on Saturday, November 6, 1987 and Saturday, February 
5, 1938. Application for admission to these examinations must be 
filed on an official application form in the office of the Secretary at 
least sixty days prior to these dates. 

The general oral, clinical, and pathological examinations for all 
candidates (Groups A and B) will be conducted by the entire Board, 
meeting in San Francisco, California, on June 13 and 14, 1938, im- 
mediately prior to the meeting of the American Medica! Association. 

Application for admission to Group A examinations must be on file 
in the Secretary’s Office before April 1, 1938. 

For further information and application blanks address Dr. Paul 
Titus, Secretary, 1015 Highland Building, Pittsburgh (6), Pa. 


Erratum 
In the September, 1937 issue, page 439, the article ‘‘ Experimental and Clinical 
Therapy of Vulvovaginal Mycosis’? by H. Close Hesseltine—Table IT should have 
been the first half of Table I instead of a separate table, thus making seven tables 
instead of eight. The text refers to table numbers as they should have appeared 
in print excepting the last, which was printed VIII instead of VII. 
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